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The Cheltenham Conference 


Members of the Institute of British Foundry- 
men should make a special effort to attend the 
Annual Conference which, as already an- 
nounced in the JOURNAL, is to be held at Chelten- 
ham on June 7 and 8, as it will afford a unique 
occasion for picking up useful information on 
current problems. Moreover, the occasion pro- 
vides an opportunity for helping others over 
difficult stiles and so contributing to the war 
effort. The period of the Conference—Friday 
evening and Saturday—has been chosen so as 
to involve a minimum of time away from the 
works. The location of Cheltenham is such that 
it is within easy reach of the majority of the 
Branches. 


There has apparently been a definite purpose 
behind the choice of the Papers to be presented, 
for the majority of them relate to the manu- 
facture of high-duty cast iron. No doubt the 
Executive Committee felt that it was in 
this direction where the British ironfoundry in- 
dustry could make its most purposeful contri- 
bution towards the increased production of 
munitions. Actually, one Paper—‘ The Ex- 
tended Use of Cast Iron with Special Refer- 
ence to War Conditions,” by Mr. J. G. Pearce 
—specifically deals with this subject. Two 
others—* Production of Pressure-Resisting and 
High-Duty Iron Castings,” by Mr. J. L. Francis, 
and the American Exchange Paper, “ Develop- 
ments in Gating and Risering for High- 
Shrinkage Alloys in High-Test Cast Iron,” by 
Mr. A. E. Cartwright and Mr. C. C. Brisbois— 
detail the successful steps taken to ensure the 
controlled production of sound castings when 
running on high-duty metal, with its concom- 
mitant short freezing range and high shrinkage. 


It is extremely interesting to compare the 
methods used at the Ranelagh Works in Ipswich 
with those evolved }by the Robert Mitchell 
Company, Limited, St. Laurent, Quebec, and it 
appears to us that the two Papers are comple- 
mentary and make a noteworthy contribution 
to a “live” subject. Mr. Tucker’s Paper on 
“Chromium Alloy Heat-Resisting Cast Iron” 
brings much new light to bear upon the general 
subject of alloyed cast iron. It is supported 
by a quantity of hitherto unpublished research 
work, and underlying it is a plea for a better 
understanding of the potentialities of the rela- 
tively cheap chromium alloyed cast iron. 


All these contributions, together with Mr. 
Pearce’s Paper, are to be discussed at Session A 
on the Saturday morning. Session B, which will 
be held simultaneously, includes the presentation 
of three Papers. “The Design of Test-Pieces 
for Carbon Steel Castings,” by Mr. C. H. Kain 
and Mr. E. W. Dowson (of Lake & Elliot, 
Limited, Braintree), deals with a subject of a 
controversial character. Its contents are at the 
time of writing unknown to us. 


In recent times the work of Mr. W. Y. 
Buchanan has been noteworthy on account of 
its catholicity and prolific volume. He is a 
refreshing writer who, whilst still a strictly 
orthodox exponent of metallurgy, likes to in- 
vestigate problems talked about but largely aeg- 
lected by other workers. His Paper on “Gas 
in Liquid Cast Iron” is a continuation of 
original work previously published. We feel 
certain that at the stage he has now reached 
Mr. Buchanan would welcome criticism, and 
perhaps encouragement also, from those best 
qualified to assess its potentialities, and we hope 
that such experts as Prof. Andrew and Dr. 
Swinden will help by contributing to the dis- 
cussion. 


The last Paper to be listed is one from Mr. 
E. Longden on “ Observations on Contraction 
in Cast Iron.” Here are detailed experiments 
on very large masses of cast iron, which must 
have entailed many months of painstaking and 
persistent effort. The results obtained are of 
equal interest to the practical man charged with 
the responsibility of interpreting the contraction 
rules before setting out to make a large cast- 
ing and the research worker who can now re- 
examine some of his small-scale laboratory 
experiments in the light of the new information 
available on the very important effect of mass. 


The social side of the Conference is neces- 
sarily restricted, but the Mayor and Corporation 
have and are doing their best to ensure that 
the members and the ladies enjoy this well- 
deserved break in the normal routine of their 
lives. The Mayor will be the principal guest 
at the annual dinner and later host to the Insti- 
tute at a dance to be held in the Town Hall. 
There are no works visits, nor is there a special 
programme for the entertainment of ladies. 
Cheltenham, being a spa, possesses but few 
foundries, and by its very nature and charming 
situation renders the organisation of joy-trips 
superfluous. 
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LONDON BRANCH ANNUAL 
MEETING 


The annual general meeting of the London 
Branch of the Institute of British Foundrymen 
was held at Charing Cross Hotel, London, 
W.C.2, on May 8, the Branch-President (Mr. 
Barrington Hooper, C.B.E.) in the chair. 

The minutes of the last annual general meet- 
ing were read, confirmed and signed. 

Hon. Secretary’s Report 

Mr. H. W. Lockwoop (Senior Vice-President 
of the Branch), who served in the past as 
Branch hon. secretary for six years, and 
accepted the duties again, as acting hon. secre- 
tary, at the beginning of the war, presented his 
report on the work of the Branch during the 
past year. 

In the first place, he recalled that at the out- 
break of the war the Branch hon. secretary (Mr. 
G. W. Daglish) was mobilised with the Terri- 
torial Army, and is serving overseas. To avoid 
delay and to preserve continuity, said Mr. Lock- 
wood, he had offered to serve as acting hon. 
secretary for the remainder of the session, and 
his offer was approved by the Branch Council. 

The session which closed that evening was 
interfered with by the outbreak of war to the 
extent of the cancellation of three meetings and 
the annual dinner. Four meetings had been 
held, with attendances well up to the pre-war 
average. 

By the courtesy of the London Section of the 
Institute of Metals, members of the Branch were 
entertained to a joint meeting in April, which 
was attended by about 100 members of both 
Institutes. 

The East Anglian Section of the London 
Branch cancelled its winter programme, but had 
arranged a programme of meetings commencing 
with a works visit, followed by its annual 
general meeting, in March, 1940, and providing 
for meetings in April, May, June and July. 

The membership of the London Branch was 
still 350, as against 351 in the previous year, 
and there was every indication that the num- 
bers would be maintained. The Branch in- 
come last year amounted to £503, which was a 
new record. It was the highest income of any 
Branch in the Institute, and, after allowing for 
expenditure, the net income still remained easily 
the largest of any Branch. 

At a meeting of the Branch Council held in 
January, it was decided to elect an Emergency 
Sub-Committee, consisting of the President, the 
Vice-President and the secretary, with full 
powers to carry out the duties of the London 
Branch Council should it be found impossible, 
owing to war conditions, to call a meeting of 
the full Council. 

In conclusion, Mr. Lockwood expressed to 
the Branch-President, to the Councillors and to 
all members of the Branch his appreciation of 
the help extended to him during the period in 
which he had acted as secretary. 

There was no response to the Branch-Presi- 
dent’s invitation to comment on the report, and, 
on the motion of Mr. V. Delport, seconded by 
Mr. C. H. Kain, it was unanimously adopted. 

Officers and Council 

In view of the war emergency, the meeting 
unanimously re-elected the following to con- 
tinue in office for a second year :— 

Branch-President—Mr. Barrington Hooper, 
C.B.E. 

Branch Senior Vice-President—Mr. H. W. 
Lockwood. 

Branch Junior Vice-President—Mr. H. Tem- 
pleton. 

Mr. H. W. Lockwood was re-elected acting 
hon. secretary. The motion for his re-election 
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was proposed by Mr. C. H. Kalin and seconded 
by Mr. G. C. Pierce. They expressed the 
thanks of the Branch to him for having taken 
over the secretarial duties at short notice and 
for having carried on so well. 

In his response, Mr. Lockwoop said he 
would continue to act as hon. secretary so long 
as he was able to do so. 

Mr. G. R. Webster was elected to the Branch 
Council, in place of Mr. N. Burns, who, on his 
appointment abroad, had resigned. 

Mr. F. J. Wares, Mr. B. B. Kent and Mr. 
P. D. Pincott, having retired from the Branch 
Council automatically, were re-elected. 

Mr. A. R. Bartlett and Mr. C. Cleaver were 
reappointed hon. auditors. 

Mr. C. H. Kain, Mr. H. W. Lockwood, Mr. 
B. B. Kent and Mr. C. C. Booth, J.P., were re- 
elected delegates to General Council. 

Mr. C. H. Kain and Mr. A. J. Murphy were 
re-elected representatives on the Institute’s Tech- 
nical Committee. 








Publication Received 


The National Physical Laboratory Report for 
the Year 1939. Published by H.M. 
Stationery Office, York House, Kingsway, 
London, W.C.2. Price 2s. 6d. net. 

The National Physical Laboratory is now four 
times larger than it was in 1914, whilst each of 
the three Services possesses its own research de- 
partment well equipped to deal with current 
problems. This has left the Laboratory some- 
what less burdened than during the last war. 

Obviously, there has been some reorganisa- 
tion in the priority of work. The staff has been 
redistributed amongst the various departments, 
and certain members have been lent for short 
periods to establishments where their special 
knowledge has proved useful. The services to 
industry have been fully maintained and the 
Report indicates that the Committee desire that 
this state of affairs continue and trust that the 
industrialists on their side will co-operate. 

Below we have abstracted a few notes from 
the Reports of the Superintendents, which are 
deemed to be of interest to foundrymen. 

Specific Heat of Very Pure Iron—A specimen 
of iron of 99.99 per cent. purity was found to 
have a specific heat of 0.11 at 50 deg. C. 

Boiling Point of Selenium.—To fill in the gap 
between 444.6 deg. C. and 1,063.0 deg. C., with 
a point of true accuracy, for the calibration 
of thermocouples, the boiling point of selenium 
has been established at 684.8 + 0.1 deg. C. for 
normal atmospheric pressure with a variation of 
1.08 deg. C. per cm. of mercury over a range 
of 70 to 80 cm. of mercury. 

“ Singing” Propellers—The resonant modes 
of vibration of small model propellers have 
been investigated in connection with a pro- 
gramme of research on the “ singing ” of marine 
propellers. An electromagnetic method pro- 
duces the resonant frequencies of the model pro- 
pellers and the corresponding nodal lines have 
been recorded by means of sand patterns on 
the blades. 

Surface Finish of Metals.—An instrument has 
been developed which measures the ratio of 
regularly reflected light to the scattered light, 
and a high value of this ratio denotes a high- 
quality finish. During the past year the value 
of this instrument for its purpose has been 
proved by carrying out measurements on a num- 
ber of materials, and it is considered that it is 
now capable of being constructed and used in 
industrial laboratories. 

Metallurgical Researches—The Report dis- 
closes that the main activities of the Metallurgi- 
cal Department have been devoted to investiga- 
tions by means of X-rays; iron and its alloys: 
aluminium and magnesium alloys; materials at 
high temperatures; the transformation tempera- 
tures of steels; intercrystalline cracking and 
analytical methods. 
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Random Shots 


With the invasion of Holland and Be: :jum 
last week-end, all idea of merrymaking was 
quickly abandoned, and replaced by a arim 
determination to work doubly hard. The Bel- 
gians and the Dutch, instead of celebrating a 
joyful religious festival, were called upen to 
cope with that new war pest, the parach. itist. 
They showed therein every sort of courage ex- 
cept the one once known as Dutch, but now 
more correctly called “ Deutsch.” 


* * * 


It is strange to reflect, by the way, after the 
“black” events of last week-end, that Whit 
Sunday was once known as “ White” Sunday; 
a reference, apparently, to the baptismal cere- 
monies which took place on that day, in which 
the newly baptised wore white robes, 
Incidentally, May 17 is usually a day of much 
merrymaking in Norway. For them, this year, 
their day of national rejoicing will be one of 
grim fighting for existence. 


* * * 


One wonders, too, what the future will have 
in store for this country. If anyone should see 
a parachutist attempting to land, official instruc- 
tions are to report the incident to the nearest 
police station, but surely it is only necessary to 
let him land and then present him with an in- 
come tax demand note for the current year! 
Either he will faint on the spot or he will take 
to his little wings and fly home again. 

* * * 

Last week-end also marked the changeover 
to Mr. Winston Churchill as the new Prime 
Minister. With three wars to his credit, one 
cannot help feeling that he is already a very 
Prime Minister for the task in hand. 

* * * 

The “ Proceedings” of the Institute has just 
changed from a single to a double column 
format. It can still safely acquire two more 
columns without becoming involved in any 
fifth column activity. 

* * * 


Asked what is the difference between elec- 
tricity and lightning, little Tommy promptly re- 
plied that they are the same thing really, only 
one is wild and the other tame. 

* * * 


“New porc. baths for sale,” reads a small 
advertisement in a daily paper. Ideal for 4 
good pig swill, no doubt! 

*” * * 

“ Heil Co. starts production of home air con- 
ditioning,” announces the American Press—and 
the sooner they start exporting to Germany the 
better! 

“ MARKSMAN.” 








Aluminium Technique 


Ever since last November, Aluminium Union, 
Limited, of The Adelphi, Strand, London, 
W.C.2, has each month published “ Aluminium 
Technique.” Each issue has dealt with some 
specific phase of handling aluminium and so far 
such subjects as the production of sand cast- 
ings, pressure die-castings, gravity die-castings. 
sawing and planing, and casting alloys have 
been dealt with. The matter is essentially 
reliable and informative and those of our readers 
who are on the mailing list can indeed count 
themselves fortunate. Those who are not should 
take steps to have their names so listed, which 
can be effected by writing to the Adelphi. This 
service will be specially appreciated by cither 
new entrants to the light-alloy business or those 
having to tackle new lines of production 
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Heat-Treatment of Light-Alloy Castings’ 


By H. G. WARRINGTON 


It is the intention of this Paper to review the 
heat-treatment of light-alloy castings from the 
practical aspect, as seen by the heat-treatment 
technician and the engineer who is desirous of 
applying castings in the most efficient manner. 
It is beyond the scope of the works metallur- 
gist to comment on the investigations and criti- 
cal summaries of scientific workers such as 
Rosenhain, Archbutt, Gaylor, Hansen, Bene- 
dicks, Stockdale and Petrov, who have delved 
deeply into the mechanism of age-hardening. 
Their work is of the utmost practical benefit, 
however, when seeking explanations of anoma- 
lous results in practice, and of indicating lines 
of development to be followed. 

No considerations of mechanical or physical 
properties are mentioned, ahd it is not desired 
to comment on the relative merits of alloys or 
alloy types for special purposes, except in so far 
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in the knowledge of critical rates of quenching 
for various alloy systems, of the effects of 
quenching stresses, and means for their reduc- 
tion in effect, and also of the rates of diffusion 
of solid-solution segregates in heterogeneous 
cast materials. Of course, when it is found that 
a casting cracks after quenching, this know- 
ledge is of such a type that a better rate of 
quenching is ascertained by rule of thumb. 
Similarly, if a casting is cracked on heating, it 
is assumed that either severe casting stresses 
existed, which have been locally too rapidly re- 
leased, or that the rate of heating was such that 
eutectic segregates have not gone into solution 
at a similar rate, causing local weakness. 

Exact data on this subject would be of 
immense benefit to industry, and would with- 
out a doubt enlarge the scope of application of 
castings and casting alloys. 


TABLE I.—Grouping of Light-Alloy Castings as Related to Heat-Treatment. 








Major constituents. Per cent. 





Group I 
Alpax Beta | D.T.D. 240 
Alpax Gamma .| D.T.D, 245 
N.A. 125 .| D.T.D. 276 
D.T.D. 298 
Hiduminium 40 Admiralty 
Admiralty 


Hiduminium 42 


Group I] 
Hiduminium RR. 50 
Hiduminium RR. 53 
Hiduminium RR. 53C 


D.T.D. 133B. 
D.T.D. 131A. 
D.T.D. 309 


\eral A 

Ceralumin B 
Ceralumin C 
Ceralumin D 


D.T.D. 294 
D.T.D. 287 
D.T.D. 255 
D.T.D. 250 





Y” Alloy .. 3.S.8.L. 35 .. 
Group II - ee 
N.A, 229 D.T.D. 269 
N.A. 225/91 D.T.D. 298 
N.A. 225/92 D.T.D. 304 
N.A. 226 D.T.D. 361 
Group1V-  sts—~<CSs«~SY 


N.A. 350 D.T.D. 300 
B.A. 29 
as this is dictated by purely heat-treatment con- 


siderations. 
The broad outlines of heat-treatment appli- 
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used by the Westinghouse Electric & Manufac- 
turing Company in U.S.A. for light castings, 
ut with a heat-treatment technique giving very 
high ultimate stress and ductility. It was later 
supercooled by silicon alloys which gave 10 
tons tensile associated with 5 per cent. elonga- 
tion “as-cast.” 


Other copper-free alloys are the Alpax group, 
which, with the addition of magnesium, will 
respond to heat-treatment whilst still retaining 
their ease of casting, and the magnesium-silicide 
hardening type, such as the Hiduminium Anti- 
corodal series—Hiduminium 40 and 42. 


From the point of view of composition, heat- 
treatment temperatures, and to a certain extent 
mechanical properties, the alloys can be grouped 
as shown in Table I. The alloys enumerated 
are those listed in official standard specifica- 
tions, and hence presumably those enjoying the 
widest commercial use. 

In group I are the alloys of which the major 
constituent is silicon or magnesium silicide, 
fluid in casting, and relying for heat-treatment 
properties on the solution and precipitation of 
the compound Mg.Si. They enjoy a wide use 





Solution treatment. Ageing treatment. 





Heat-Treatable Alloys 
Following Wilms discovering the heat- 
treatment of Duralumin, it was a logical de- 


Cu Ni Mg Si | Fe X 
— — 0.6 11.0 — | 0.6 Mn | None .. ish | 16 hrs. 160 deg. C. 
ae tae 11.0 — | 0.6 Mn| 4 hrs. 530 deg. C. ..| 16 hrs. 160 deg. C. 
1.2 — | 0.5 5.0 — 0.2 Ti | 12 hrs. 520 deg. C. ..| 10 hrs. 160 deg. C. 
| (D.T.D. 276 only). 
- — | 0.7 2.0 _ 0.7 Mn | 5 hrs, 520 deg. C. 16 hrs. 160 deg. C. | See 
— —_ 0.7 5.0 — 0.7 Mn | 5 hrs. 520 deg. C. 16 hrs. 160 deg. C: tater. 
1.6 10 | 0.10 2.5 1.0 0.17 Ti | None as 10 hrs. 165 deg. C. 
2.2 1.0 1.5 1.2 1.0 0.1 Ti 4 hrs. 530 deg. C. 15 hrs. 165 deg. C. 
1.6 1.0 0.5 2.5 1.0 0.1 Ti 6 hrs. 530 deg. C. 15 hrs. 165 deg. C. 
max. max. max. Cd 
2-—4 — 0.5 2.5 — 2.5 6 hrs. 495 deg. C. | 16 hrs. 165 deg. C. 
1.5 1.3 0.1 2.0 1.0 0.15 Ce ; None ci 16 hrs. 165 deg. C. 
2.5 1.3 0.8 1.2 1.2 0.1Ce | 6 hrs. 530 deg. C. ..| 16 hrs. 175 deg. C. 
i. an oe 0.8 1.2 1.2 0.1 Ce 6 hrs. 530 deg. C. | None. 
40 | 20 | 1.8 . ae se 6 hrs. 515 deg. C. 2—10 hrs. 100 deg. C. 
4.4 0.2 0.8 0.6 0.2 Ti 12 hrs. 510 deg. C. ..| 20 hrs. 155 deg. C. 
| max. 
4.4 — — 0.9 | — 0.2 Ti 16 hrs. 535 deg. C. ..| None. 
max. | 
-- — | — | 0.9 0.2Ti | 16 hrs. 535 deg. C. ..| 20 hrs. 165 deg. C. 
max. | 
4.4 —— a | 0.9 sine 0.2 Ti | 16 hrs. 535 deg. C. ..| 12 hrs. 165 deg. C. 
| 
— — 10.0 | - ~ 16 hrs. 430 deg. C. ..| None. 


| 
for general stressed castings, and the Hidu- 
minium 40 and 42 of the Anticorodal series are 
specified for corrosion-resisting Admiralty cast- 


cation have been unaffected by pure research, velopment to apply the same reasoning to cast ings. 


and remain essentially the same as when the 
phenomenon of age-hardening of Duralumin 
was first discovered: that is to say, a solution 
(reatment, which is given at a temperature as 
near possible to the melting point of the 
illoy eutectic, followed by rapid cooling in a 
quenching medium for retention of the struc- 
lure obtained at this temperature, and, secondly, 


in age-hardening treatment, which may be at 
‘ir temperature or slightly-elevated tempera- 
lures. Whatever variations of this treatment 
ire practised, such as variations in the rate of 
heating, rate of quenching, or subsequent 
innealins, are dictated by a knowledge of the 
ibility the alloy concerned to attain equili- 
rium, the stability of the solid solution, and 
Practica! considerations of quenching stresses 
or subs quent application as an engineering 
Compor it. 

There is scope for considerable development 
* Paper n before a joint meeting of the London Branches 
dn Inst :t> of Metals and the Institute of British Foundry- 


I uithor is Production Metallurgist with High Duty 
1, Slough and Redditch. 
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aluminium alloys, and in the United States and 
on the Continent the binary alloy containing 4 
per cent. copper was first developed on these 
lines. In this country, however, materials were 
used in the “as-cast” condition for a much 
longer period, commercial application of heat- 
treatment commencing with the use of the 
N.P.L. “ Y ” alloy for castings, for many years 
being confined to pistons. 

American motor-vehicle manufacturers estab- 
lishing plant in the British Isles specified the 
materials to which they were accustomed, and 
the 122 alloy, containing 12 per cent. of copper 
with additions of iron and magnesium, was in- 
troduced for pistons, and heat-treated to give 
maximum hardness. 

From 1928 to 1930 the Hiduminium RR 
series of alloys was introduced in an attempt 
to specialise individual alloys for definite pur- 
poses, and the problem of heat-treatment was 
given more thought than previously. Another 
major development was the reintroduction of 
the binary aluminium-magnesium alloy, first 


Alloys in group II are far more complex, 
and exhibit heterogeneous structures which are 
apparently little changed by solution heat-treat- 
ment owing to the presence of hardening con- 
stituents of the iron group—a factor traceable 
in all the intermetallic compounds microscopic- 
ally visible. The hardening of “Y” alloy is 
claimed by Archbutt and Rosenhain to be due 
to a complex Cu-Ni-Mg compound, and pre- 
sumably a similar effect could be traced in all 
alloys of this type. 

These alloys are used in some measure for 
general castings, particularly those of lower 
magnesium content, but especially for applica- 
tions where strength at elevated temperatures is 
required, such as cylinder heads and pistons 
for internal-combustion engines. The internal- 
combustion engine is one of the greatest out- 
lets for aluminium alloys, and where one of 
these alloys is essential for certain of its com- 
ponents, it is of benefit to production to use 
the same alloy for auxiliary castings. Hence 
the use of this type of alloy has grown enor- 
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mously in the last five years, and accounts in 
some measure for the variety of almost exactly 
similar compositions marketed by competitive 
interests, which is in itself a tribute to the un- 
deniable properties of the alloys as a group 
type, and the interest they maintain in commer- 
cial development and research. 

Group III represents alloy variants or heat- 
treatment variations of the binary 4.0 per cent. 
copper-aluminium alloy. Their hardening relies 
on complete solution of the CuAl, compound, 
giving a strong ductile casting useful for general 
engineering purposes, but not used as yet to 
any great extent for intricate castings or for 
use at elevated temperatures. 

Group IV as yet contains only one alloy, the 
binary 10 per cent. magnesium-aluminium 
alloy. Correctly cast and heat-treated, proper- 
ties approaching those of wrought materials 
are claimed, and it is used for highly-stressed 
components operating at air temperature, such 
as dredger bucket parts and large levers. The 
alloy involves difficulty in casting and heat- 
treatment, but successful application will un- 
doubtedly enlarge both its use and the number 
of alloys in the group. 


General Heat-treatment Considerations 


In a general tabulation of alloys in this 
manner, certain indication of the sensitivity of 
castings during heat-treatment may be obtained 
by a study of the published specifications. The 
specifications covering group I state that 
quenching should take place simply in water or 
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some extent from experience, and may affect 
the casting technique. A simple experiment in 
quenching a plain cylinder of length equal to 
three times the diameter can be used to demon- 
strate stress effects. A saw cut in the side will 
close in on the saw, and eventually impede its 
progress. On the other hand, a longitudinal 
cut will tend to open up, the block eventually 
splitting before the cut is completed if the 
material is of maximum hardness. Heavy cylin- 
drical bosses should therefore be cored out, and 
levers or lugs attached to heavier sections 
should be cast with a tie-bar to keep them in 
position during treatment. 

The presence of internal stress due to quench- 
ing cannot be tolerated on many castings, such 
as engine cylinder blocks or cylinder heads, 
owing to the intricacy of the machining and the 
temperature variations in service which may 
upset the residual stresses and cause distortion, 
throwing bolt and stud holes out of alignment 
and causing ovality of bores. For these pur- 
poses three alloys are used which are given a 
low-temperature precipitation treatment only, 


being those specified under D.T.D.133B, 
D.T.D.287 and D.T.D.240 respectively. After 
solidification of the liquid metal, it passes 


through the same temperature range as that 
attained by the solution treatment. 

As cooling is never sufficiently slow to obtain 
equilibrium conditions, there is a certain reten- 
tion of solid solution in cooling in the mould, 
and a subsequent precipitation treatment will 
give a definable improvement in mechanical 


TaBLE II.—Properties Attained Consequent upon Various Heat-Treatments. 





Treatment No. 

















Property. -- 

3 2. 3. 4. 
Limit of proportionality. Tons per sq. in.  ..! 4—5 6—8 4—4.6 | — 
0.1 Proof stress. Tons per sq. in. al 7—7.6 | 12.5—14.0 | 6.5—8.0 11—15.0 
Ultimate stress. Tons per sq. in. | 11.75—12.75 | 14.5 —16.0 | 10.5—12.25 | 11.5—15.35 
Elongation per cent. on 2 in. ..| 3.0—4.0 1.0—1.5 2.0—4.0 0.5—1.5 
Brinell hardness. . 64—87 80—98 63—85 76—87 
cold water. Material rendered defective by properties. At the same time, a stabilising 


quenching, i.e., cracking, is not to be expected, 
and the worst defect is usually a certain amount 
of distortion. It is anticipated from this that 
the alloys easily obtain conditions of equili- 
brium, and change rapidly with change in tem- 
perature. Quenching then must be severe to 
retain solid solution of the hardening com- 
pounds, and distortion owing to the ductile 
nature of the alloys at the quenching tempera- 
ture will replace cracking. 

In group II the quenching media specified 
are water, boiling water and water or oil. Some 
attempt at controlling the quench is observed 
to have been necessary even during the develop- 
ment stage of some of these alloys. Group III 
specifies that the water for quenching shall be 
between 80 and 100 deg. C., whilst in group IV 
the greatest precautions are taken in that the 
castings must be quenched in oil at 150 deg. 
C., and if necessary the temperature of the cast- 
ings should be reduced from the solution treat- 
ment temperature of 430 deg. C. to 385 deg. 
before quenching, indicating an enhanced pro- 
perty of retention of solid solution. The con- 
verse will be expected, therefore, that is, a 
greater difficulty in obtaining solid solution will 
be noticed. This is apparent in that the times 
for solution treatment gradually increase from 
4 hrs. to not less than 16 hrs. reading down 
Table I. 

The sensitivity at the moment of quench- 
ing, which will induce quenching stresses, dis- 
tortion and cracking, will increase with the size 
and complexity of the casting. This problem 
is less disturbing for castings than for forgings, 
as in the former case, if properly conceived, a 
minimum of machining is to be done, and so 
there is minimum disturbance of residual 
stresses. The distribution of stress to be ex- 
pected from quenching should be known to 


effect is obtained in that casting stresses are re- 
duced. As these alloys rely more for their pro- 
perties on the heterogeneity of structure than 
the complete solution of constituents, the pro- 
perties obtained are suitable for engineering 
requirements, and are less likely to be affected 
by operation at slightly elevated temperatures. 
An alloy which depends upon complete solution 
for its mechanical strength suffers greater loss 
on annealing when the alloying constituents are 
thrown out of solution than the more complex 
type containing insoluble intermetallic com- 
pounds which are little affected by heat-treat- 
ment, and the consideration of the heat-treat- 
ment effects is of assistance in choosing an 
alloy for operation at elevated temperatures. 
The whole question of the heat-treatment of 
castings for operation at elevated temperatures 
has been the subject of controversy in industry 
for many years, and an authoritative decision 
has not yet been arrived at to cover all cases. 
Opinion has been expressed that if a component 
such as a piston or cylinder head is to be 
annealed in service, it is useless to heat-treat it 
at all. Another and very sound opinion is to 
heat-treat the component, and to anneal it at 
its maximum operating temperature. A piston, 
however, is not completely annealed in service, 
the crown only being appreciably softened. De- 
signers wish to take advantage of the maxi- 
mum obtainable strength in the gudgeon pin 
bosses which normally retain their hardness 
over their full life. If the piston is fully heat- 
treated, the annealing of the crown disturbs the 
stress distribution of the casting, and distortion 
occurs which is evidenced as scuffing or exces- 
sive local wear. It is on problems of this 
nature that the heat-treatment technician must 
collaborate with the user and complement 
theoretical considerations with performance. 
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An allied problem, in that it involves par. 
ture from obtaining maximum theoreticai ard. 
ness and strength, is that of large casti. ts o; 


castings involving rapid changes in sectic: 
The rapid quenching in cold water of © large 


~ 


casting induces variations in the rate of ¢ oling 
that will cause quenching cracks, visib! dis. 
tortion and residual stresses. Such c: .tings 
must be considered for modification of th~ nor. 
mal specified treatment, and some develo; nent 
work is necessary on typical castings so that an 
alternative specification can be offered when 
the occasion arises. The alternative quc ches 
are cold water, boiling water, oil, heate:' oil, 
air-blast, and still air. These are not neces. 
sarily in order of reduction in effectiveness, as 
under certain conditions, depending on the sec- 
tion of the casting, the relative volume co! the 
quench and convection or circulation, boiling 
water can effect a gentler quench through the 


critical range than hot oil or a fierce air-blast. 

Under certain conditions it would appear 
that, with a boiling-water quench, a protective 
cushion of steam forms round the component 
until its temperature has been reduced to some- 
thing approaching 100 deg. C. Where the 
stresses in the casting are likely to exceed the 
strength of the material at the moment of 
quenching, it is a desirable feature to reduce 
the temperature of the furnace to one at which 
the casting js strong enough to withstand these 
stresses. The effects of this temperature reduc- 
tion, and the delay in the rate of quenching, 
must be fully understood, however, as the re- 
sultant properties will depend on the ability of 
the material to retain the solid-solution condi- 
tion under comparatively slow rates of tem- 
perature change. 

An example can be given of the results 
obtained on an alloy given in group I, namely, 
Hiduminium 40, which is hardened by addition 
of magnesium silicide only, the heavy metals 
being absent in order to give a high degree of 
corrosion resistance. A treatment was sought 
for very large castings of complicated section, 
and preliminary experiments suggested that the 
following series of operations be compared. 

(1) Solution-treat for 5 hrs. at 520 deg. C. 
Quench in boiling water. Naturally age for 
five days. 

(2) Solution-treat for 5 hrs. at 520 deg. C. 
Quench in boiling water. Age for 16 hrs. at 
160 deg. C. 

(3) Solution-treat for 5 hrs. at 520 deg. C. 
Cool in furnace to 480 deg. C. Quench in 
whale oil, and naturally age for five days. 

(4) Solution-treat for 5 hrs. at 520 deg. C. 
Cool in furnace to 480 deg. C. Quench in 
whale oil. Age for 16 hrs. at 160 deg. C. 
A number of large castings were heat-treated 

under production conditions according to this 
programme, and eight test-pieces were cut from 
them from parts of widely-varying section. In 
the preliminary tests the delayed quench in 
whale oil established that freedom from distor- 
tion and cracking could be obtained, and the 
mechanical properties obtained from the series 
of test-pieces demonstrated the effects on the 
efficiency of the heat-treatment (Table II). 

It is observed that satisfactory properties are 
obtained in all cases except with the delayed 
oil quench and ageing at 160 deg. C. In this 
case the proof stress and ultimate stress are 
very close; there is a lack of ductility, and the 
dispersion of results is greater, there being 4 
range of almost 4 tons per sq. in. on_ the 
highest and lowest of ultimate stress. It 'S 
apparent that incomplete solution exists, which 
will vary with the differing cast struct res In 
different parts of the casting, causing d: ersion 
of results, and that artificial age-hardenin” after 
a delayed quench is in this case unsatis’ ‘ctory. 
In the naturally-aged condition this e''ect 's 


not felt, and increased ductility is show: to be 
present, which gives a satisfactory treatm nt. 
(To be continued.) 
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In many more ways than one the present is 














, changing world, but when, as so often is the 
ase, this statement is heard, there is a general 
sclination to think in terms political. People 
» not, at any rate as much as they should, 
ot at least in the sense they should, realise its 
ignificance as applied to industry. In this 
htter, or to take a specific example, in engi- 
neering, technicians are used to change; they 
bccept it as a normal process, but the point 
sressed is that these words do not merely imply 
normal change, but revolutionary change. It 
is because as craftsmen foundrymen are so used 
‘9 change that they often fail to appreciate the 
distinction. Its effects upon industry, however, 
can be just as disastrous, or as beneficial, as 
can be the case with the political fortunes of 
peoples and countries. 

While one would not seek to claim a revo- 
utionary change for the foundry industry, at 
ast foundrymen must realise that forces 
sreater than those recognised as ordinary change 
are at work, and it must also be admitted that 
the competition the industry has to meet to-day 
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is keener than it has ever had to face in its 
long and illustrious history. Cast iron is chal- 
lenged in more ways than one and, generally, 
while the demand is less (or, to take the present 
abnormal situation, less than it would have 
been), the kind of production it has to meet 
is, by percentage of volume, much more intri- 
This is but 
another way of saying that many of the more 


cate in character than formerly. 
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Patterns and Castings’ 
By C. JOYNES. 


face and, consequently, as factors which should 
compel founders to take stock of their own 
production methods, with the object of seeing 
whether their efficiency meets the existing con- 
ditions. Is the industry moving with the times 
or are its methods and practices those which 
belong to past ages and which therefore are 
clogged with the traditions peculiar to old and 
established industries? Is its organisation 
efficient and are its methods scientific? 

To ask if methods are scientific presupposes 
the same question related to its organisation, 
and though the way such a _ question is 
answered might vary, it will possibly be admitted 
that he who would call the present situation 
satisfactory would find himself in anything but 
general agreement. Scientific development is a 
matter of comparison and, as a general rule, 
is at its best in a large establishment, and at 
its worst in a small one. Scientific development 
in essence means specialisation. How much of 
this is possible within present foundry 
organisation? 

Unnecessary Competition 

It is somewhat curious that though within the 
engineering industry there is no trade so well 
organised for the purpose of scientific and 
industrial discussions, there also is no trade so 
widely diffused in its organisation, or so willing 
to prevent this development by unnecessary and 
unlimited competition. The foundry, from this 
angle unfortunately, is an industry within an- 
other and greater one, and it is this condition of 
things which has enabled the enterprising 
craftsman and the small limited liability com- 
pany to set up businesses, each, so far as the 
others will allow it, endeavouring to secure the 
greatest possible share of prevailing orders. It 
is these circumstances which have acted so detri- 
mentally to the foundry industry, have pre- 
vented its proper development, and which, in 
times of economic strain, will prove insufficient 
to prevent collapse. 

It is a personal belief that if the industry is 
to overcome the difficult times which may lie 
ahead, it will only do so by amalgamations on 
such a scale that will make specialisation pos- 
sible, and considerably cheapen future 
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he is to be starved of foundry experience, he 
can neither be expected to produce correctly the 
things it requires, nor blamed if his interest in 
making patterns is characterised with the same 
finality which one would expect from a cabinet 
maker producing furniture. 


Opportunity for Patternmaking Training 

Patternmaking, like founding, has tended to 
become an industry to itself, and engineering 
patternshops are tending to become absorbed 
by small patternmaking businesses, run without 
any real connection with either the engineering 
works or even the foundry itself. This, to the 
author, is an amazing development and one 
which only indifference and _ short-sighted 
economic considerations have made possible. 
To be quite fair to the master patternmaker, it 
must be pointed out that he has a legitimate 
line of business, which consists of making 
patterns, and that this is the extent, of business 
and therefore the extent of interest. Also, 
like all other small businesses, there are the 
good and the bad, and from the properly- 
trained patternmaker’s point of view, where 
conditions are good, they present a preferable 
alternative to the rigour of ordinary factory 
life. 


Training of Patternmakers 
The term “trained patternmaker” is used 
advisedly because from the engineering and 
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foundry point of view, it is here that the system 
is most likely adversely to affect these indus- 
tries. An efficient patternmaker must obviously 
have an engineering psychology in his make-up. 
He must have a special ability to read drawings, 
a not inconsiderable knowledge of machining 
processes, and, above all, a comparatively com- 
plete knowledge of foundry practices. 

To be efficient therefore his training should 


simple and more important articles, which be- : include drawing-office, machine-shop and 
ea of their simplicity added considerable production. , A foundry experience, and it is only shortsighted 
weight to foundry production, are now being Technical Separation _ economy that allows any system to operate 
constructed by methods quite apart from the The statement that founding is an in- which does not include these essentials. Techni- 
foundry. Again, what can be said of the dustry within another does not clearly cal efficiency means economy in production, and 
foundry can be said with increased emphasis of envisage the separation which exists. Many efficiency will not be obtained until the pattern- 
the patternmaking trade, for the economy which foundries are closely associated with, or are maker sees just as much in casting as he does 
is ever demanded of patternmaking finds less part of, engineering establishments, but even in pattern production. 
and less scope in the comparatively intricate here a possible separation can be foreseen. The Foundry Standardisation 
patterns which the changed condition of the mechanic, the toolmaker, and to a great degree Specialisation demands standardisation, and 
industry demands. he ey oe ary Pn — = engin- there is no industry where this is less prevalent. 

Acceptance of Scientific Development pei n other words, they have what one Not only is there a need for standardisation in 

y term an engineering sense. It may be true : re This 1 
It is no f one’s duty to oppose the : . method, but also in organisation. is latter, 
part of o y Ppo that they are closer to the machine and, in a h ie ten anne te nt 
general scientific developments. They have taken practical way, have this “sense” thrust upon owever, can only be obtaine y agreeme 
from both the foundry and the patternshop : . . : within the industry itself and compels one to 
the y Pp them; but does the average moulder think this oi OF te te ent Gaeaibie to encaiiiien tn the binds 

7 of the coe — poy] _ left nd same nearness a necessity for himself, and is he 7 seadeetion P — ; 
with an increased percentage of craftsmanship. encouraged to believe it a necessity for him- ; , , 
Sr eo ca, OE ae Oe ne 
oan ae Slee Glee py : Division Between Patternmaking and Moulding of the day for a particular job to be made at 
Whole has been greatly accelerated. This de- The division which exists amongst foundries, various times in different foundries; often it 
velopment, in turn, acts in some degree to the and their present indifference to engineering, involves a change of method as between foundry 
advantoze of the foundry industry, for in do not complete the story of the disorganisa- and foundry and the laying down of new tackle 
So far as science reduces costs, it increases tion, for not only is the industry divided vertic- at each place. Surely the industry is big enough 
industri:! prosperity generally. Consequently, @lly, but also horizontally. Patternmaking and and the demand large enough to eliminate this 
it is sot proposed to deal with these new founding each exist for the same_ purpose, state of affairs. If only foundries could be 
develo;-nents as a change for the foundry in- namely, the production of castings. They may grouped to form greater and more complete 
dustry “ut simply to accept them as legitimate be two trades, but patterns are not ends in units, not only would considerable competition 
compe.i'ion which the foundry industry has to themselves; they are only the means to an end. be eliminated, but economy would be effected in 





It must be realised that moulding practice is both casting and pattern production, to the 
an essential factor in the make-up of every financial benefit of each producing unit in the 
patternmaker. If, particularly during training, industry. 
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Research in Fettling 

If fettling could be dispensed with it would 
benefit both the operator and the industry. 
However, this is a pious hope, but the question 
remains as to whether all the research which 
might be possible is being done in this con- 
nection, for obviously this side is an extra com- 
pared with the competition encountered. Many 
improvements have been made in recent years, 
such as automatic machinery, shot-blasting, etc., 
but research may be still needed from the angle 
of sand adherence, grids, etc. This may not be 
a matter of technical research, but rather a 
question of organisation. Should every little 
concern possess its own still smaller, and more 
often than not, its primitive fettling shop? It 
may be said that centralised dressing is impos- 
sible, but if founders could introduce some 
specialisation in this part of the business they 
would alter prevailing conditions even if they 
did not reduce costs. 


Pattern Standardisation 


The question of standardisation affects pattern 
production. At the moment there appears to be 
no particular standard by which a type can be 
judged. Method simply depends upon the par- 
ticular foundry in which the casting is to be 
made. It is not an uncommon experience to 
find a job made in different ways in different 
foundries. It may be true that much depends 
upon the tackle available, but more often it is 
a matter of individual opinion. Surely there is 
a right and a wrong way, and has not the indus- 
try sufficient qualifications to make up _ its 
mind, on general lines, on the correct method 
to adopt with particular types? If it did, the 
question of tackle would be greatly simplified 
and the possibility of specialisation made much 
more practical. Also, cannot the industry adopt 
an accepted policy in thickness of prints, the 
taper of these, the marking of cores, of machin- 
ing, of contractions, of chills, or of uniformity 
in such things as head metal, etc.? All these, 
though perhaps trivial in themselves, would 
greatly facilitate pattern production and save 
endless time by making their prior discussion on 
every job unnecessary. 


Mistaken Economy in Patternmaking 

Real economy one readily admits to be an 
essential factor in any part of industry. In this 
connection no reference is made to the atti- 
tude, particularly prevalent amongst engineers, 
that the cost of castings is cheapened to the 
extent that the pattern costs are reduced. 
Patternshop saving is often a foundry expense, 
but too seldom is the insistence upon the correct 
tvpe of pattern as effective as it should, or 
might, be. Cheapness of pattern cost can be 
effected by the engineer himself, but general 
costs are not reduced by a failure to produce 
the correct type of pattern. Indeed, the opposite 
can be proved to be the case, for total output 
in any given period will only secure its proper 
peak load by the observance of this factor. It 
is obvious that foundry economy is not efficient 
if its production is not equal to its capacity, and 
in this consummation full-time working should 
not be mistaken for capacity. 


Metallurgical Research 

This criticism of the foundry industry is in 
need of some qualification, and the author pays 
tribute to the vitality of the Institute and similar 
organisations, for he is cognisant of the strides 
which have been and are being made in metal- 
lurgical research. Even in the question of 
management—which after all is again a ques- 
tion of organisation—the metallurgist has 
found, or is increasingly finding, his place. This 
development will have beneficial results to the 
industry itself. 


Mechanised Production 
The mechanisation of foundry work, in the 


strictest sense of the term, is of comparatively 
recent achievement. Its progress, however, can- 
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not by comparison be described as successful. 
From personal observations it has received addi- 
tional impetus of recent date, but this has come 
mainly from the larger establishments or from 
departments of engineering factories, where, 
doubtless from other experience, the mechanical 
mind is more prevalent. This is another way of 
saying the development is most pronounced 
where the necessary capital outlay is available, 
and is a pointer in support of the larger unit 
previously referred to. 

The elimination of skilled labour is in keep- 
ing with the general trend of industry, and it is 
necessary that the normal percentage of skilled 
to unskilled labour in the foundry industry must, 
to be economically successful, approximate 
somewhat to the level effected in other trades. 
In this connection, however, extra attention must 
be paid to the pattern; indeed, foundry 
mechanisation has the defect of increasing 
pattern costs, for perfect pattern production is 
necessary. 


la 
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Design 

The question of design is most important, but 
it is one which insufficiently agitates the mind 
of the ordinary foundryman. This is because 
the question is left to what is assumed to be 
the superior knowledge of the engineer, and it 
is taken for granted that the drawing supplied 
is the last word in design, and thus the foundry- 
man has no right to challenge it. It is true 
that the drawing supplied should be finality, 
but the founder is mistaken if he believes he 
has no place in the production of the drawing. 
There are so many things which affect him that 
he should be devoid of any inferiority com- 
plex, for it is often the engineer who is so 
placed when it comes to a consideration of the 
fundamental foundry production. Foundrymen 
must also realise that costs can often be con- 
siderably reduced, both in patternmaking and 
in founding, by an insistence that design shall 
more closely follow foundry needs. This can 
quite often be done without detriment to the 
casting required, the cost can thereby be 
cheapened, and the risk of waste considerably 
reduced. 

For these reasons the foundryman should 
acquire the engineering sense. He must not 
leave the knowledge of drawings to others, and 
only be in a position to assess matters when 
the pattern is before him. He must be able to 
discuss design with the engineer, for it is only 
extra expense to take up the matter after that 
stage. 

Tradition of Design 

Foundrymen discount the traditional in the 
design of castings. One can only meet like 
with like, and if simplicity in design can be a 
feature of weldings, then the symmetry of curves 
(so expensive in patternmaking) and other 
proved unnecessary factors must give way to 
modern trends. Founders must demand the 
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same treatment as is afforded to thei 


com- 
petitors, and it is only by so doing th: - they 
will be able to maintain their position in tes of 
difficulty. 
Vote of Thanks 

Mr. T. MAKEMSON, in proposing that a arty 
vote of thanks be accorded to Mr. Joynes, re. 
marked that the lecture was not quite «1 the 
lines of what had been anticipated. The lec. 
turer had covered a very wide field anu had 
made some very pertinent comments, partic ularly 
with regard to the competitive methods of weld- 
ings. Much was accepted in regard to weidings 
which would not be accepted from the pz :iern- 


maker and the foundryman. The lectur. was 
really the preliminary to a discussion, and .ome 
members would doubtless agree with certain of 
the points raised, while others would not. 


Mr. J. E. CooKE, in seconding the vote of 
thanks, said that the lecturer had given thei an 
insight into a great deal of the philosophy which 


prevailed inside the foundry. At one point of 
the lecture he feared that Mr. Joynes might 
overdo the philosophic point of view, but firally 
he did definitely give concrete examples of the 
things which he had in mind. He (the spcaker) 
suggested that the Paper definitely proved that 
the patternmaker had failed in his position as 
interpreter or liaison officer between the pattern 
office and the foundry. 

The vote of thanks was carried unanimously 
by acclamation. 


DISCUSSION 


Mr. E. LONGDEN thought that the lecture 
should have been delivered to a meeting of 
engineers. Mr. Joynes was actually speaking 
to the converted in regard to design; many of 
them had fought out the question raised in 
the lecture year in and year out. While, how- 
ever, there should be some relief from difficult 
designs, it was desirable to bear in mind that the 
needs of life were not satisfied merely by the 
use of purely utilitarian articles. There was an 
esthetic side of life, and people liked to see 
beautiful things. 

Mr. A. PHILLIPS (Manchester) said he owed 
an apology to the Branch because Mr. Joynes’ 
lecture had been marred to some extent by 
loss in the post of prints, sketches and slides. 
This had made it necessary for the lecturer 
to talk in a different manner that afternoon. 

Aesthetic Appearance of Castings 

Mr. JOYNES was pleased to be informed he 
had been speaking to the converted. He wished 
he could accept Mr. Longden’s remarks in their 
entirety; but his experience was that many 
things to which he had been referring were 
happening at the present time. There did not 
appear to be an opposition, which he would 
like to see, to the production of many things 
which by slight alteration could be made at a 
considerably less cost. Nevertheless, Mr. 
Longden had stated he admitted the point which 
had been raised, and that was the main thing 
to fight for. It was not necessary to have com- 
plicated designs in order to satisfy an esthetic 
taste. In regard to a matter of engineering 
the question of xsthetic taste was not a par- 
ticularly important consideration; it was more 
and more a question of efficiency, which was 
the basic factor which mattered. 

Patternmaking and Ultimate Cost 

Mr. A. SuTcLiFFE asked if the lecturer 
thought that a patternmaker should make an 
attractive pattern rather than a good moulder's 
tool for an industrial purpose. A pattern was 
a beginning to an end. Ribs and hollows which 
the patternmaker thought improved the appear- 
ance were a nuisance to the moulder and of no 
practical use to the finished article. 


He had had experience of new _ patterns 


arriving rammed up in a mould. They had to 
be drawn from the sand piece by piece. the 
screws being released before the pattern could 
be stripped. The use of straps often improved 
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he situation, but as they were not used the 
sattern had “given” a little in the centre. 
He did not know whether this method was used 
rom the point of view of cost, but perhaps 
he lecturer would give his opinion on that. 

In casting from a special pattern, would the 
scturer consider, first of all, the patternmaker’s 
ime, timber, screws, etc.? Or would he decide 
ihe cost prices on the number off the patterns? 

With regard to existing pipe patterns, some 
mly required modification. Skeleton patterns, 
§-pipes and tank plates took up too much time 
1 the foundry, and were much cheaper when 
full patterns were provided. Many firms would 
not pay for patternmaking on existing pipe pat- 
ers. Could Mr. Joynes say who should bear 
the burden of such work—the foundry or the 
yatternmaker? Should a patternmaker know 
how to mould? Should he know the proper- 
ies of different metals used, and especially the 
contraction as related to patterns? Should he 
tnow the requisite camber required from pat- 
rns? Should the patternmaker know where to 
put feeding heads for the different shapes and 
izes of patterns? 

The colouring 


of patterns to distinguish 
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iachined faces, cores and prints was very 
seldom done, and in his (the speaker’s) experi- 
ence the neglect to do so was a mistake. 
Practical Examples of Pattern Usage 

Concluding, Mr. Sutcliffe exhibited a number 
f illustrations. Fig. A showed a block bracket 
pattern for a 24-off job. One required an odd- 
‘ide to turn it over while the bottom part was 
rammed up. A good lift could not be obtained in 
the top box so the pattern had to be returned to 
ihe patternshop to be made in two parts (one 


shown cross-hatched in the sketch). After being 

pigged,” it could be turned over from a flat 
board and part of the pattern (cross-hatched) 
vould lift into the top box. After the bottom 
ind top part of the pattern were drawn out, and 
the top box put back, the job was finished with 
1 Saving of half the time that would have been 
necessary if the pattern had been left as it was 
when iving at the foundry. 

Fig showed the full pattern of a large 
tight-armed wheel. Each arm carried two 4-in. 
found cores. As shown, there were no prints 
nthe top part for the 7-in. cores. Would the 
ecturer have sanctioned such a pattern? There 
Were small bosses in the top and the cores had 
0 be © the centre. Owing to the job being 
fun in ‘he centre a large amount of metal had 
© pass oy the 16 cores, and this was liable to 
ra one of them. A print on each, as 
OWN 


1 the centre boss, would make the cores 
MMov-le, The casting weighed just over 11 
ewts., 1 40 had been made. 
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Fig. C shows a pattern of good appearance. 
It was built up on the core print, in the same 
sense as the casting was required to assume when 
finished. The panels were all made to leave 
their own imprint, a loose strip running all along 
to be drawn in after the pattern had been 
stripped. The metal was only { in. thick and 
machined in many places. It would be noticed 
from the illustration that the pattern had been 
blocked up and the panels were put in with 
the body core. Mr. Sutcliffe claimed this to 
be the correct way to make such a pattern and 
core boxes. What was the opinion of the lec- 
turer? When putting the body core into the 
mould, the core was found to be much too large. 
The patternmaker measured it and passed it as 
correct for size. The rule was useless if the 
mould and core were true to size from both 
pattern and core box. The core box should be 
made smaller to meet the mould. 


Lathe Beds 


Mr. Sutcliffe claimed that a large lathe bed 
with feet cast on (Fig. D) was a much sounder 
job than when made from a box pattern and 
loose feet. He thought the lecturer would agree 


on that point. There was only a lift in the top 
box of sand of about 9 in.; the bed casting was 
30 ft. long and weighed just over 6 tons. He 
thought, apart from there being a great saving 
in having the feet cast on, the finished machine 
also had a better appearance. 

The last illustration (Fig. E) was of a lathe 
bed with one foot cast on, as would be seen 
by the casting shown together with the mould- 
ing box. The question was whether the lathe 
bed would have been made better without the 
foot cast on. As could be understood, that 
method entailed much extra work when it was 
cast on in the foundry. Otherwise only a 
straight box bed would be required, together 
with a separate loose foot. It must be under- 
stood that these castings were “ jobbing ” work; 
if the foundry wanted a design that would add 
cost in the machine shop there would be the 
possibility of another foundry saying they could 
carry out the job without any alteration, and 
perhaps cheaper, and there would be the risk 
of the order being lost. 


A Means to an End 

Mr. JOYNEsS said he would not attempt to tell 
Mr. Sutcliffe whether he made the castings the 
right or wrong way; and he did not challenge 
his experience. He wanted foundrymen to 
look at things in a different manner. Mr. 
Sutcliffe had confirmed many of the points 
which had been mentioned in the Paper. One 
of the questions asked by Mr. Sutcliffe was 
whether a patternmaker set out simply to make 
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a pattern of good appearance. Very often 
he did, and that was one of the things the 
speaker considered he should not do. If a 
patternmaker had no interest in a_ pattern 
beyond the interest of a patternshop, then the 
article to be produced was to him just what a 
piece of furniture would be to a_ cabinet 
maker. He had no interest in costing. 

He agreed with Mr. Sutcliffe that much money 
was being spent merely because the pattern- 
maker did not put his heart and soul into the 
ultimate manufacture of the product he should 
be assisting to produce, namely, the casting. 
The object which was ultimately necessary was 
the casting—not the pattern. 

Mr. Sutcliffe had inquired also whether the 
patternmaker should know where to put feeders, 
etc. This was a difficult question which he was 
not prepared to answer at the moment. If a 
patternmaker was not to be allowed to acquire 
foundry experience, he would never be able to 
learn precisely what he should do in cases of 
that kind. It was necessary from the pattern- 
maker’s point of view that he should have 
foundry experience. Many patternmakers did 
not realise the amount of stress and strain 


Pi, sine 
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which patterns had to endure in foundry work. 
The question of cost came into consideration, 
and therefore the patternmaker could not always 
turn out a proper job. Foundry experience 
was of fundamental importance. Only by 
adopting a definite course of training for both 
foundrymen and patternmakers could the in- 
dustry hope to obtain the efficient types of indi- 
viduals who were so necessary for its welfare. 


Name Plates on Castings 

Mr. Haro_p Haynes said the lecturer 
appeared to be of the opinion that a youth 
should be trained in the pattern office and also 
in the drawing office. The men to be considered 
were the designer, the fitter, the machinist, the 
patternmaker, and the moulder. In his (the 
speaker's) experience a moulder should be a 
designer, but unfortunately moulders were 
merely designers in their own particular way. 

An _ illustration of a name _ plate—John 
Brown—had been shown. The lecturer had 
inquired if it would not be better to have it 
screwed on. If the article went, say, to the 
Gold Coast, someone could unscrew it and 
replace it by another name. 

Mr. Joynes remarked he had not suggested 
that name plates should be left off bosses. His 
real point was that, if it was necessary to counter 
competition and it was possible to eliminate such 
things, the situation must be accepted. After 


all, whenever a fabricated base was sent out 
someone could put another name on it if he 
liked. 
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lronfounders’ National Confederation 
INCREASED MEMBERSHIP CAMPAIGN 


A series of meetings of ironfounders was held 
last week in various centres, all of these gather- 
ings being addressed by Mr. W. R. Blair, direc- 
tor of the Ironfounders’ National Confederation 
(formerly known as the Ironfounders’ National 
Committee). The general lines of his remarks 
are summarised below. 

In his opening remarks Mr. BLAIR said he 
wished to disabuse the minds of a few people 
regarding the original formation of the Con- 
federation which had given rise to some sus- 
picion in certain uninformed quarters. The real 
truth was that the Confederation was conceived 
by a small body of ironfounders who had the 
foresight to realise, in the late summer of last 
year and in anticipation of hostilities, the neces- 
sity for a central organisation to co-ordinate 
the already existing associations and enlist the 
co-operation of the very much larger number of 
ironfounders who were not members of any 
association, so that the ironfounding industry 
would be in a position to give the maximum 
assistance to the country in a time of emergency. 

It was perhaps natural that the original forma- 
tion was not wholly acceptable, but that did not 
in any way detract from the courage and initia- 
tive of the originators, who spared neither their 
time nor their money in the effort, and no 
apology was necessary for the initial machinery 
set up. It soon became apparent, however, that 
if the organisation was to exercise its fullest 
functions, it required to be established on a 
sound constitutional basis. The constitution 
now provided for democratic control and was 
drawn up in simple form to cover a wartime 
organisation only. 

At the present time, the industry might be 

divided into two main categories, the “ haves ” 
and the “have-nots.” The “ haves” were those 
who had benefited or at least had not suffered 
through the outbreak of war and who were all 
busy. _ The “have-nots” were those whose 
peace-time production had either disappeared 
altogether or had so substantially diminished as 
to be negligible. The former were comfortable 
in their position and took the attitude that the 
I.N.C. did not interest or concern them. The 
latter were more keen to support, but looked 
at their position from the point of view of 
what the I.N.C. could do for them in filling the 
order-book. Both views were wrong. 
_ There were in fact only two basic considera- 
tions:—(1) What was best in the national in- 
terest? and (2) what was the I.N.C. able to do 
towards making the individual's contribution to 
the national effort effective? 


The National Aspect 

_ There was surely no doubt that an organised 
industry was in a better position to make its 
maximum contribution to the national effort 
than an unorganised one. They all knew their 
own particular products and capacity and how 
far their own foundries were adaptable to cer- 
tain requirements, but there was no complete 
and co-ordinated information available any- 
where. There was no picture of the industry as 
a whole. The Government could not therefore 
obtain any information with speed or accuracy 
on the capacity of the industry, the diversity 
of the range of its products, and had no means 
of ascertaining and bringing into full production 
or adapting its idle capacity. 

It cou'd safely be anticipated that demands 
on the industry would be progressively increased 
in the future; every industry would be called 
upon to make its utmost effort, and organisation 
then became an absolute necessity. What would 
have been the position in the steel industry 
at the outbreak of war without the organisa- 
tion it was fortunate enough to possess? Yet 


that organisation was only built up after fifteen 
years of intensive effort, latterly under explicit 
Government direction. They had lost the 
valuable pre-war years and could lose no time 
now in setting their house in order. They 
must weld themselves into one composite body 
to give every possible assistance to the Govern- 
ment. Membership therefore was not merely 
a matter of personal choice or advantage—it 
assumed something in the nature of a national 
duty. 
The Ironfounder’s Position 

Those who were busy could not lightly say 
that they were doing their utmost simply be- 
cause they happened to be fully employed. 
There were other factors of primary considera- 
tion to every ironfounder in the country. Take 
the question of prices. They were all aware 
that prices were arrived at without reference 
to the industry on the basis of those ruling 
prior to September 1, 1939. For the purposes 
of Control some basis had to be arrived at. 
There was no advisory body and therefore Con- 
trol took the obviously most convenient price 
level whether or not at that time certain iron- 
founders were working on an economic price 
or not. This created anomalies and by the end 
of October individual ironfounders were already 
pressing the Control, groups of ironfounders 
were making their representations to the Con- 
trol and even associations approached the 
Control in a body. These appeals for special 
consideration were all turned down. 

It was impossible for the Control to take 
cognisance of individual or sectional appeals. 
The organised section of the industry repre- 
sented only some 700 to 800 of the total of 
2,500 ironfounders. The Control could not have 
refused the right of individual approach to the 
large body of ironfounders who were not mem- 
bers of any association and at the same time 
have treated with the partially organised 
minority. It was inevitable that the Control 
should say that that was not the way to tackle 
the problem and desired to deal with an 
organisation representing the whole industry. 

Despite these difficulties and despite the 
adverse criticism that the I.N.C. had suffered, 
there was no doubt that but for the work of 
the I.N.C. the advance of 8 per cent. would 
have been delayed for months as it was in other 
sections of industry. The I.N.C. admitted freely 
that the flat 8 per cent. increase was imposed 
quite unscientifically. The fact remains that 
the increase was obtained, even although their 
own Director of Iron Castings had previously 
recommended an increase to meet the situation 
and had been refused. 

For the future, the Confederation will pos- 
sess the organisation necessary through its 
groups to make sectional applications for appro- 
priate price increases, which might vary from 
5 to 15 per cent. and over. Meantime, every- 
one in the industry had benefited from an in- 
crease which, if it did but little justice to some 
and more than justice to others, did really 
broad justice to all. 

Raw Materials 

Ironfounders depended on raw materials for 
their very existence, yet they were completely 
in the dark as to the current position. Such a 
position was not compatible with an industry 
of its size in comparison with the steel industry. 
No one individual, no one association, could 
affect such a policy. A strong body represent- 
ing the whole industry was necessary to make 
a united effort to secure fair play. He did not 
suggest that the Iron and Steel Control had 
not and were not acting with perfect honesty 
in this matter. They undoubtedly considered 
these steps were essential and in the national 
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interest. They had no picture of the i 
and without an organisation that pictur. 
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voul 
never be presented to them, and it was n . thej 
business to find it out for themselves. 
Production and Representation 
It was well to remember that the ntro 
was virtually the British Iron and Steel : ederg 
tion, which did not include ironfounde: The 
“iron” part referred to pig-iron, anc iron 
founders as such were ineligible for i. uber 
ship. It was, however, perhaps natural «© :oug 
that the industry was placed, in the «sence 
of other organisation, under the most .ppro 
priate Control in the circumstances, bi: wha 
was the Control’s idea of the relative import4 
ance of the ironfounding industry? In t'> steel 
section they appointed one Controlle:. two 
Deputy Controllers, thirteen or fourteen Direc- 
tors of Control Sections and a staff oi som 
200 to 300. Only a few in the Federation knew 


the intricacy and the diversity of their produc- 
tion, and the appointment of one Director with 
an Assistant Director was deemed adequate. 
That was the estimation of its importance despite 
the fact that the production and turnover of 
the ironfounding industry approximates to a 
quarter of that of steel. Had the ironfounders 
been organised they would have had at least 
one Deputy Controller and six or eight Directors 
with an adequate staff. 

Unless the claims of the industry were made 
vocal through the voice of a central organisa- 
tion, the present conditions would remain. In 
any event, it was grossly unfair to the official 
who represented the industry not to have an 
organisation to advise and consult. It was in 
their own interest and in the interest of an 
efficient Control to have that organisation, and 
what was probably as important an argument as 
any, notwithstanding the favoured position of 
steel, the Control now desired and would wel- 
come such an organisation. It was incumbent 
on all ironfounders through associated effort to 
help themselves at this time and by helping 
themselves to be in a position to render the 
greatest service to their country. 

Organisation by Groups 

Mr. Blair then dealt with the proposed 
organisation of the Confederation by way ol 
groups and referred to the democratic lines on 
which it was intended to elect the Council and 
Executive Committee, both through associations 
and from among the number of unaffiliated 
firms. He dealt with the criticism that had been 
levelled at the proposed expenditure and referred 
particularly to the expense of the Control which 
had hitherto been borne by a single firm and 
a single section of the industry. It was onl) 
fair that the industry as a whole should shoulder 
that burden. 

The other items would bear the closest 
scrutiny on the grounds of economy, while the 
basis of subscription on labour at the rate ol 
2s. per annum per head had been reduced to 
an absolute minimum and could not fall hardly 
on even the smallest firm. The basis of sub- 
scription was a temporary measure [or the 
period ending December 31, 1940, and onl) 
while negotiations were being carried on to fiX 
the basis as a levy on raw materials, the frst 
objective being a levy on pig-iron. — 

The practical advantages to be gained through 
membership might be briefly summarised. The 
industrial capacity of the industry would . 
definitely ascertained and sectionalised with os 
the relevant possible information regarding tyP 


of product, plant, adaptability, etc. Then . 
ironfounder, in whatever section, would & 
assured a fair price for his product. The indus 


try would gain the recognition its in rns 
merited among the industries of the — 
and in the eyes of Government Dep: tmen’ 


The supplies of the raw materials of the : idustry 
would be safeguarded. Members wou obtain 
the advantages of the special research «nd = 
perimental work conducted by the ‘echnicé 


committee. 
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Influence of Ladle 
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Additions on the 


Properties of Cast lron 


By E. PIWOWARSKY 
(Continued from page 352.) 


Investigation of Mechanical and Technical 
Properties 

Comparison of the tensile strength and trans- 
verse strength (see Table VII) shows that in the 
case of the high-carbon melts of the first and 
second series, the influence of the ladle addi- 
tions is scarcely apparent. 

In the case of the low-carbon melts of the 
third series, however, the beneficial effect is 
clearly evident. The improvement in the trans- 
verse strength in the melt with a calcium-silicon 
addition (No. 22) was only about half that in 
the melt with an addition of ferro-titanium and 
ferro-silicon (No. 21). It should also be borne 
in mind that melt 22 has a lower content of total 
carbon, graphite and (C + Si) and a higher 
content of combined carbon. The improvement 
is probably to be attributed to the prevention 
of a detrimental graphite network by the after- 
treatment. In all the specimens, the deflection 
on fracture is remarkably high (see also Fig. 14). 

The influence of the thickness was investigated 
by means of the step test-bar (Fig. 9), first by 
determining the Brinell hardness (10/3,000/30) 
on one half of the bar, after cutting the latter 


6 
7? 





Dellechion in mm 


above all in the case of the 80-mm. step and with 
melt 24, on account of the higher silicon content. 

Fig. 16 shows the position of the individual 
shear-strength test-pieces in the step-bar and the 
positions (1, 2, 3, 4, 5 and 1, 2, 3) of the shear 
in the various test plates. In order to ensure 
possibility of comparison in the case of the 
20 mm. (0.78 in.) step, despite the different posi- 
tions of the plates, the numbering was corre- 
spondingly altered, so that positions of shear 
having the same number are again identical. 

The mean values for the various steps (black 
columns) show that the influence of the wall 
thickness is less than in the case of the Brinell 
hardness. Unfortunately, it was not possible 
to carry out this important investigation for the 
untreated melt 23 with the low carbon content, 
because the step test-bar had numerous cavities. 
These values would, however, have been of con- 
siderable interest. 

The impact strength was determined in the 
usual manner on notched test-bars, using a 
3.46 m.-kg. (25 ft.-lbs.) pendulum apparatus 
with a light-alloy hammer, and on unnotched 
test-bars using a standard 10 m.-kg. (72 ft.-Ibs.) 
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Wear with sliding friction was determined on 
the wear testing machine of Heimes and 
Piwowarsky,'* using cylindrical test-pieces of 
25 mm. (0.98 in.) diameter and 25 mm. height. 
The pressure of application was 25 kgs. (55 lbs.) 
and water was used as lubricant (50 drops per 
minute). The wear was measured as loss in 
weight after 500 revolutions, in one case against 
a cast-iron disc (hardness of disc 36 RB) and 
in a second case against a steel disc (hardness 
of disc 100 RB) (see Table VII, columns 25 
and 26). 

Fig. 17 shows diagrammatically the values ob- 
tained for the wear tests. The loss in weight 
with sliding friction was always much less for 
cast iron on cast iron than for cast iron on 
steel, particularly in the case of low-carbon 
material. 
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Fic. 15.—SEcCTION THICKNESS OF MELTS PLOTTED 
AGAINST BRINELL MHarpness’ (LoG-LoG 
SCALE). 


If the loss relatively to steel is considered, 
it will be seen that in the first experimental 
series there is no substantial difference in the 
values for the wear resistance of the treated 
melts in comparison with the untreated melts. 
The reticular graphite distribution in this case, 
therefore, does not behave absolutely as the 
counterpart of the unorientated graphite distri- 
bution. The same applies also to the second 
experimental series. In the third experimental 
series, on the contrary, the untreated melt (23) 
exhibits considerably greater wear than the two 
untreated melts, especially against the steel disc. 
TaBLe IX.—Volume of Shrinkage Cavities in Shrinkage 

Cavity Tests. 


Cubic 


“Veries > Test- . > | ae 
Fic. 14.—RELATION BETWEEN DEFLECTION AND LoaD. ae | See Ln be paces = 
Ml. 
in two, and secondly by determining the shear pendulum apparatus with the same height of St ee St ae 
strength on small plates 1.6 by 19.8 by 40 — drop, due allowance being made for frictional I MN rt ey 12.8 
80 mm. (0.05 by 0.78 by 1.57 — 3.15 in.) in size and pendulum losses of about 0.1 m.-kg. (0.7 12 : = i 
from the other half of the bar by means of a ft.-lb.) for the two hammers and the work of 7 b i 
device developed by Hugo, Piwowarsky and raising the hammer in each case. The results 13 a 22.7 
Nipper.” are given in column 22. of Table VII. b 19.5 21.1 
The Brinell hardness, as determined on the These values have been corrected by the 14 a 17.3 
step test-bars (10/3,000/30), represented in its re- method given by Uebel.'’* Using the parts of a | b 19.8 18.5 
lationship to the wall thickness in the manner fractured test-piece held together by a rubber I 36 b re 9.2 
Results of Wear Tests 25 a 13.5 
ee ee ee ee ae a a ee ae b 16.7 15.1 
Cast iron against cast iron. Cast iron against steel. If] 21 a 37.9 
Serene SARS aes 0 une b 38.8 38.3 
W. H. W. H. 22 a 24.1 
- — , aoe NRE cL | eee ane ir ee b 35.5 29.8 
No, 22 0.04 g. 215 Brinell) No. 22 0.24 g. (215 Brinell) 23 a 57.3 57.3 
No. 0.05 g. (206 Brinell) No. 21 0.34 g. (206 Brinell) ria 
No. [0.05 g. (231 Brinell)} No. L . 0.41 g. (231 Brinell) In making a comparison with the Brinell 
No, = [0.06 g. (255 Brinell)] No. 24 0.52 g. (173 Brinell) hardness, it should be borne in mind that the 
No. 0.13 g. __ (173 Brinell) | No. 23 0.60 g. (255 Brinell) wear resistance test-pieces were machined from 
W = Wear for 500 revolutions. H = Hardness. the 30-mm. transverse bending test-pieces, while 
: the Brinell figures were determined on the step 
prescribed by Jungbluth and Heller,’* exhibits a band, the work of impact giving the same angle test-bar (see table in columns | and 2). 
sligh wall-thickness sensitivity. The A values of rise as the principal test was determined with Confirming Kiihnel,’’ the least loss in weight 
fluct.ate only between — 0.0331 and — 0.0930 different heights of drop, and was allowed for was found for material with more than 170 
(Fig 15). For the experimental series I they as work lost. Table VII, column 23, gives the Brinell units, both against the cast-iron disc and 
lollc » the same sequence as the C + Si con- corrected impact strength values. steel disc. Leaving out of consideration melts 
tent In the other experimental series, the Finally, the least impact energy just sufficient L and 23, increasing wear ccrresponds substan- 
influ 1ce of the silicon contents was considerably for fracture was determined. In the ideal case, tially to decreasing hardness. 
mas’ d by the fluctuations in the total carbon the height of drop should be such that, after The fact that the high-phosphorus melts were 
cont. it. fracturing the test-piece, the hammer has no found to be generally more resistant to wear 
I’ re were no considerable differences within more kinetic energy. Tests where the angle of confirms earlier observations made inter alia by 
the - dividual wall thicknesses of the step test- rise was less than 20 degs. have been included Piwowarsky.'* Shrinkage was determined by the 
bars apart from the untreated melts 14 and 25, in the results (Table VII, column 24). test-piece recommended by Sipp’* (Fig. 8). The 
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difference in the length between the marks on 
the pattern and the length between the marks 
on the cast bar, measured at room temperature 
and expressed as a mean value in the form of a 
percentage of the distance between the marks 
on the pattern, is taken as a measure of the 
total shrinkage. 


Shrinkage 

The shrinkage, which fluctuates between 0.85 
and 1.26 per cent. (Table VII, Column 27) was 
found not to have any definite connection with 
the total carbon content, the graphite content 
or the degree of saturation, or with the silicon 
content or pouring temperature. 

Shrinkage is closely related to the tendency to 
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FiG. 16.—SHEAR STRENGTH OF 


thermal fissuring. The thin square bar of the 
hot-strength test-piece (Fig. 7), which was always 
cast in an oil-sand core, shrinks first on 
account of its low mass. If the material is 
tough in the freezing interval, it will yield plas- 
tically. If not, the bar is torn out of the solidi- 
fying cube, or at least it is fissured where it 
joins the cube. 

Melt 11 alone exhibited thermal fissuring, 
and it is therefore impossible to draw any de- 
finite conclusions from this. In the melts inves- 
tigated in the present piece of work, on the con- 
trary, the connection between the degree of 
saturation and the tendency to form shrinkage 
cavities is well shown. The tendency to form 
shrinkage cavities was determined by means of 
the test-piece proposed by Biiltmann’® (Figs. 10 
and 11). The mould is strongly heated in the 
two tapered recesses, and the middle of the piece 
remains molten the longest, so that a shrinkage 
cavity can form best at that place. The shrink- 


100. —f | 





7B 
_ o’ BI 
Series. | Melt i f (Meyers- | 
(Thum) berg). 
paula ahathiaaiall aes 
ro | n | 2.83 | 35.3 
| 12 3.26 30.7 
| 13 | 2.98 33.6 
| 4 | 3.12 | 32.1 
Wo | 24 4.28 | 23.4 
| 2 | 3.86 | 25.9 
Wi | 2 4.40 22.7 
| 22 5.70 17.5 
) 23 | 5.30 18.9 
| L 5.54 0 
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Entire column = Shear strength 
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age cavities were opened up by drilling and filled 
with mercury, the capacity of the shrinkage 
cavity being determined from the volume of mer- 
cury. In order to ensure that the entire cavity 
had been measured, the test-piece was afterwards 
broken in the middle. 

The quasi-eutectic melts 11 to 14, 24 and 25 
had smaller cavities than the hypo-eutectic melts 
21, 22 and 23 (Table IX). 

Upon comparing these values with the photo- 
graphs and analyses of Biiltmann test-pieces 
previously published by Piwowarsky,’* it is at 
once seen that the previous test-pieces exhibited 
much smaller cavities than the present test-pieces. 
This is apparently connected with the fact that 
the cores employed in making the test-pieces did 
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not then have the present tapered form. This 
confirms what has already been said elsewhere 
regarding the effect of projecting portions of 
the mould. 

There is undoubtedly a physical connection 
between shrinkage and cavity formation. Addi- 
tional influences, however (liberation of gas, con- 
ditions of solidification, surface blowholes, etc.), 
often mask the expected numerical re‘ationships. 


Running Propcriies 

A somewhat modified form of the spiral mould 
according to Sipp (Fig. 12) was employed for 
investigating the running properties and dead- 
ness. The original dimensions of the spiral 
were retained, but the shape of the spiral 
was reversed. The pouring basin was formed 
with an overflow and was provided with a de- 
pression for receiving the first lot of iron which 
flows in under high pressure. If, on pouring, 
the basin is caused rapidly to overflow the 


TABLE X.—/soflex Constants. 


Ku | 


Fe] B | Kp 

H | oB:H oB.f Ku: Kt 

(Gimmy). o B 

0.121 1: 8.24 6.39 1: 52.8 
0.130 1: 7.69 6.48 1: 49.8 
0.110 1: 9.09 5.58 1:50.7 
0.115 1: 8.73 5.58 1: 48.5 
0.128 1: 7.83 5.17 1: 40.4 
0.130 1: 7.69 5.39 1: 41.4 
0.154 1: 6.47 7.20 1: 46.8 
0.147 1: 6.80 5.53 1 : 37.6 
0.105 1: 9.55 5.05 1: 48.1 
0.103 1: 9.70 4.39 1: 42.5 
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mould will then be filled under constant pressure, 
The perforated core employed in the Sipp |orm 
of mould for producing laminar flow has 


‘een 
retained. Fig. 18 shows the results in grap ical 
form. 

As is well known, the fluidity diminishes ith 
increasing solidification period, and ther: ore 
within the chemical composition of the pr sent 
melts it was to be expected that fluidity would 
increase with both increasing carbon conient 
and silicon content. In general, therefore. the 
so-called degree of saturation Si (column 1/1, 
Table VII) is decisive. The low-carbon mzits 


22, L and 21 clearly show a fluidity diminishing 

with diminishing degree of saturation. Wiith the 

high-carbon melts, it is striking that the efiect 
(] i 
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Fic. 17.—RELATIVE VALUES OF THE WEAR 
RES:STANCE OF ALL THE MELTS. 


~ 
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of the degree of saturation is not so pronounced, 
and that even the melts 24 and 25, the charges 
of which contained high steel additions, have 
very good fluidity values. 

The quality of the melts can be judged accord- 
ing to recent methods on the basis, for example. 
of the ratio of the transverse strength to the 
deflection, proposed by Thum and Ude" as a 
new measure. This ratio, it is said, would pro- 
vide an indication of the form of separation of 
the graphite. In the case of fine graphite, the 
value is above 4.75, for coarse graphite the value 
is below 3.3, and in between for intermediate 
forms. Thum and Ude further state that a com- 


Temperatrein C 
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18.—RELATION BETWEEN FLUIDITY 


TEMPERATURE. 


FIG. 


AND 


parison of this ratio with the transverse strength 
provides information regarding the nature ol 
the metallic ground structure. If, for instance. 
the ratio is high for a low transverse strength, 
this indicates a low strength of the ground mass. 

The Thum ratio (Table X) would indicate that 
melts 11, 13 and 14 had a coarse graphite forma- 
tion, 12, 21 and 25 a medium graphite forma- 
tion, and 22, 23 and L a fine formation, which 
was approximately the case. Melts 11 and i4, 
however, had a medium fine graphite formation, 
which would correspond to a downward shift of 
the limit given by Thum. A similar requi:e- 
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ment has also been voiced by H. Pinsl*' and 
£, Hugo,” but these authors desire an upward 
shift for their melts. The materials employed 
in the present investigation cannot be compared 
directly with untreated cast iron, since the 
gaphite formation was strongly influenced by 
the ladle additions. Thus, for instance, it may 
be assumed that the mechanical properties of 
melts treated in the ladle are better, in conse- 
quence of their low silicon content, than would 
be assumed on the basis of the graphite forma- 
tion. 

What applies to the Thum ratio also applies 
appropriately to the deflection coefficient Zr, 
which has been introduced by Meyersberg”™ into 
the evaluation of the quality and which is a 
measure Of a property of cast iron which he 
designates as “ flexibility.” The deflection co- 
eficient is 100 times the reciprocal of the Thum 
ratio (Table X, third column). 

According to Jungbluth and Heller,”* the de- 
fection coefficient is a measure of the section 
thickness sensitiveness, the values for the insen- 
sitive sorts of cast iron being 30 and below, 
while those of the sensitive sorts are 35 or 

Meyersbergs deflection coe/Ficienl ¢ 
45 40 20 25 20 6 
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Fic. 19.—POSITION OF THE EXPERIMENTAL 
MELTS IN GIMMY’S ISOFLEX DIAGRAM 
OF THE GRAPHITE FORMATION—CON- 
TB 4 } 
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above. This is also true in general of the 
present results. The values for Nos. 24 and 25 
are remarkably good in view of their high 
(C + Si) totals, which emphasises the good 
quality of these melts. These results, as well as 
the low deflection coefficients of the low-carbon 
melts, confirm the fundamental expectations re- 
garding the known relationship between the in- 
uence of the thickness and the’ proportion of 
steel in the charge. 

Meyersberg has also proposed the “ flexure 


product” as characteristic of the material: — 
Tensile strength . deflection coefficient = 
100. f. op 


~. ~ Which is represented in the so-called 
‘Isoflex diagram.” Gimmy* proposed another 
method of graphical representation. He plots 
the Thum ratio against the tensile strength in a 
‘ystem of co-ordinates (Fig. 19). 

This method of representation has the advan- 


lage Over that proposed by Meyersberg that the 
Soflexes* are not curves, but straight lines, which 
nakes the diagram clearer. In Fig. 19, above 


the diagram, the Meyersberg deflection coeffi- 
tients have been plotted on a logarithmic scale, 


in accordance with Jungbluth’s proposal. 

The diagram shows fairly clearly how very 
much the tensile strength depends upon the 
graphite ormation, since most of the melts, 
"hen ar inged in ascending order of carbon 
‘ontents, ‘ie between the two isoflexes 5 and 5.5, 
or at lea: in their immediate vicinity. Despite 
~ -y c:*bon content, No. 23 lies below No. 22. 
me . situated still further below. Here, 


efore, the unfavourable arrangement 


‘sion ‘‘isoflex’’ has here been selected solely for 
allel considerations. Se in th’s connection A. 
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of the graphite makes itself apparent. Another 
striking point is the somewhat more pronounced 
deviation of melts 11 and 12, which also differed 
from the other materials in respect of their 
fluidity. Perhaps, as in that case, the deviation 
is here to be ascribed to the silicon content, 
which was low in both instances. Melt 21 also 
exhibits a remarkable behaviour. Despite its 
somewhat more unfavourable graphite forma- 
tion and higher carbon content than melt 22, it 
lies on the same level as the latter. Perhaps 
this circumstance is due to a more favourable 
deoxidising effect of the titanium-silicon con- 
tent, causing No. 21 to have a more compact 
structure than No. 22. 


Criterion of Quality 

In forming a criterion of the quality of the 
iron, the hardness also provides information 
regarding the character of the ground mass, 
being directly related to the latter. Of course, 
the graphite, and especially its quantity, also 
plays an important part in this. Fig. 20, there- 
fore, can to some extent be regarded as a 
counterpart of Fig. 19, since in the former the 
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Fic. 20.—ISOFLEX DIAGRAM BRINELL 
HARDNESS AND TENSILE STRENGTH 
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tensile strength is represented in its relation to 
the graphite formation, while in the latter it is 
shown, so to speak, in its relation to the nature 
of the ground structure. 

If the assumption made on the basis of 
Fig. 19, namely, that the difference in strength 
of the individual melts is mainly due to the 
different contents of graphite and the form of 
the latter, is correct, then this should also show 
itself in Fig. 20. In this case, the melts when 
arranged in descending order of total carbon 
contents ought to lie substantially one above the 
other. Owing to an increasing carbide content 
of the ground mass, however, there is a dis- 
placement to the right. For the present melting 
process, a position of the isoflexes substantially 
between the lines Ku = 0.12 — 0.13 was to 
be expected. A divergence towards lower values 
of Ku then means an unfavourable graphite 
formation, while a divergence upward signifies a 
particularly good graphite formation. As was 
to be expected, in the diagram of Fig. 20, the 
‘wo materials 23 and L again occupy an excep- 
“rnal position, owing to the unfavourable reti- 
cular graphite formation. Conversely, the two 
treated melts 21 and 22 occupy a very favour- 
able position. 

The variation of the shear strength with the 
Brinell hardness also showed considerable 
resemblance with Fig. 26. 

According to Klingenstein,* the ratio os : H 
for normal irons should be between 1:8 and 
1:13. This ratio has been calculated for the 
present melts and is shown in the fourth and 
fifth columns of Table X. These values very 
clearly indicate the good quality of most of the 
materials. In the case of melts 12, 21, 22, 24 
and 25, the values are well below the lower 
limit. Nos. 12 and 25 are particularly remark- 
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able. Despite the very low carbon content, 
however, Nos. 23 and L lie within the above- 
mentioned limits, which is evidence of the fact 
that, qualitatively, they cannot be compared 
with the above-mentioned melts. 

Finally, the ratio of the two isoflex constants 
Ky and Kx has been calculated (Table X, seventh 
column). Hugo” gives the limits 1:40 to 1:60 
for normal cast irons. Most of the present 
materials lie very close to the lower limit, and 
the high-grade melt 22 is even somewhat below 
this limit (1:37.6). The value for No. 23 is 
significantly very close to those for the first 
experimental series. 
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Founders’ Forum 


Q.—What is the best mixture of sand to use 
for making flaskless moulds for 9 to 12 in. dia. 
wheel castings weighing 28 to 56 lbs. each? 

A.—The choice of mixture will depend on 
the type of moulding machine being used, and, 
for economic reasons, the district in which the 
foundry is situated. Any standard and normal 
green-sand facing mixture as used for machine 
moulding will be suitable. The actual base sand 
available at cheapest cost will govern the per- 
centage of new sand to be used. The sand 
should be prepared by the usual methods of 
inechanical mixing and milling, to give the de- 
sired strength. Artificially-bonded sands may 
aiso be used. 

Q.—What strength of bond is required in the 
sand? 

A.—For castings of the weight and size men- 
tioned, a bond strength of 7 to 8 lbs. per sq. in. 
is desirable, with a permeability of 70 to 80— 
both tests to conform to A.F.A. methods. A 
moisture content of 3.5 per cent. is advisable, 
and 5 to 6 per cent. coal dust should be incor- 
porated. 

Q.—What kind of moulding flasks should be 
used? 

A.—Any standard design of snap flask will 
be suitable. It should, for preference, be made 
from aluminium-alloy castings. Casting bands 
should be made from sheet steel, and the de- 
sign and shape of top weights should be suited 
to the ‘castings being produced, appropriate 
openings for runners and/or risers being pro- 
vided. 








Book Review 
250 A.R.P. Questions Answered. sy R. F. 
Reynolds, R. D. Wormald, and 5. ™. 
Young. Published by Jordan & Sons, 
Limited, Chancery Lane, London, W.C.2. 
Price Is. ; 
This little book is divided into four main 
sections, to include the four paramount factors— 
high-explosive bombs, incendiary bombs, anti- 
gas precautions, and first-aid. This method of 
setting out the subject commends itself to the 
majority of readers, and the answers given are 
reliable. 
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Local Densening 
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of lron Castings 


By G. LONGDEN 


Local densening of iron castings has caused 
quite a division of opinion as to its necessity and 
success, and is the subject of the erroneous idea 
that porosity is driven to some other part of the 
casting. It is surprising to hear the latter theory, 
since most forms of porosity occur as a result 
of prolonged segregation, and it is difficult to 
imagine a densener at one part of the mould 
prolonging the fluidity of the metal at another 
part! 


What is Porosity? 

The term porosity can be defined in many 
ways; the chief features it embraces are 
“ shrinkage cavities,” cold shut, and open-grained 
iron. Shrinkage is the reduction in volume 
which takes place when metal is changing from 
the liquid to the solid state. Before this change 
can occur, however, there is a growth of 
graphite, which causes an expansion of the walls 


machined at the joints, bolted together, and the 
teeth machined. At the root of the teeth there 
was a distinct open-grain structure, which was 
more pronounced in the vicinity of the cross 
ribs as at B, Fig. 1. The castings were rejected. 

The replacements were made with the section 
C cast solid, but with heavy denseners or chills 
as at D, placed close together at the bottom of 
the mould and round the complete half circle, 
but allowing 4 in. of sand at the sides, as at 
E, and } in. at each end as at F. Any spaces 
between the denseners were made up level with 
the face. This sand allowance is for the purpose 
of ensuring machinability at the extreme edges 
of the casting. 

The denseners were 34 in. to 3 in. thick and 
9 in. at the widest part. Before closing the 
mould the denseners were given a coat of shellac 
varnish, and the two nearest the runners were 
dispensed with after each cast. 
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points. 
tears. 


A further set of denseners was used fc the 


This is of vital necessity to avo'i ho} 


heavy boss section ‘at E, and to form the : ould 
on the plated section cores were used s ‘nilar 
to the bottom part. Small denseners wer. also 


rammed up in the cores at the juncture «/{ the 
ribs and heavy rim section as at F. It ony re. 
mained for a flat top to cover the whole «+f the 
complete mould arrangement. 

It may be argued that this method of form. 
ing the mould by cores would be expensive. but 
it must be kept in mind that this castine was 


made in a foundry not accustomed to dry-sand 
moulding, and also there was the better chance 
of sealing all joints before closing the mould, 
Pouring was carried out by a series of eight 


14-in. dia. gates on the top of the boss G_ As 
soon as possible after casting one of the 
denseners forming the inner circle was removed 
to allow for normal contraction. 

In the sketches, it should be noted, no exact 
measurements have been taken, but they are as 
near as possible to illustrate the principles 
applied. 



































FIG. —HaLF Race WHEEL, 
of the sand mould face, and the outer section 
of the metal, having become set, is held away 
from the still fluid inner sections. Where thick 
portions such as bosses adjoin thin sections, a 
reduction in volume results in a hollow, termed 
“shrinkage cavity.” Cold shut and internal 
stresses are common causes of porosity, the 
latter sometimes being the result of the pheno- 
menon stated above, “ periodical segregation.” 

It is generally understood that carbon is in a 
combined form in liquid metal, and if allowed 
to cool normally in a sand mould the carbon 
separates out and forms graphite. This being 
so, it follows that the more uniform and quicker 
the cooling obtained, the better will be the struc- 
ture throughout. In castings of comparatively 
uniform section, and of a design suitable for low- 
carbon, low-silicon and alloy irons, satisfaction 
can be readily obtained, but where sections of 
abruptly-changing dimensions are required the 
use of the densener is invaluable. 

Fig. 1, an example in the successful and neces- 
sary use of the densener, represents a casting 
varying from 1} in. to 4 in. thick. Previous to 
resorting to the use of denseners, the following 
procedure had been adopted:—After the usual 
process of strickling had been carried out, 
sections of cores were used to form a rough 
tooth (a section of one of these cores is shown 
at A, A Fig 1). A machining allowance of 
+ in. all round the teeth was allowed for. and 
the metal analysis was:—T.C 3.34, Si 1.65, Mn 
0.65, S 0.08, and P 0.55 per cent. 

The castings, be'ng of half race wheels, were 


SUCCESSFULLY Casi 





cr 


WitH CHILLS, Fic. 2.—BEVEL 

It may be opportune to ask here how it is 
possible for these denseners to prolong the 
period of solidification in any other part of the 
mould. Not only is there a more uniform cool- 
ing throughout, but the denseners have the effect 
of obtaining a more static condition of the metal 
throughout the mould. 

The castings made under the latter conditions 
and with the teeth cut 1} in. deep from the 
solid showed no sign of open grain (or porosity) 
and were considered to be first-class castings. 
The analysis of the metal when using the 
denseners was:—T.C 3.49, Si 2.00, Mn 0.59, S 


0.075, and P 0.65. 
Fig. 2 is another example of the use of 
denseners. In the case of this bevel wheel with 


machine-cut teeth, consideration was first given 
to the use of a hard, low-silicon iron, rough 
teeth being cast in, but having regard to the 
subsequent rigid inspection which was to be 
carried out, it was decided to go to the expense 
of making special chills or denseners both for 
the outside and inside heavy sections. Even 
with all the known alloys it would have been 
very doubtful whether success would have been 
obiained in a design of this description. 

The moulding of the casting was carried out 
chiefly by cores. A black sand bed was 
strickled out except under the boss as at A, and 
the bottom part formed by a series of slab cores 
as at B. The denseners C and B were then 
placed in position by means of a gauge stick 
from the centre spindle, special care being taken 
to seal all the joints between the denseners at all 




















WHEEL, WiTH HEAvy SECTIONS CHILLED. 


Magnet Lifts 4,450 Times Its 
Own Weight 


A new permanent magnet assembly, roughly 
three times as strong as any previously known, 
was disclosed recently by the General Electric 
(U.S.A.) research laboratory. It permits a tin) 
piece of sintered Alnico to lift and hold 4,490 
times its own weight. The previous record 
mounting, developed in the laboratory last year, 
allowed a piece of the same material to lift 
1,500 times its own weight. Sintered Alnico is 
an alloy of aluminium, nickel and iron as the 
basic or essential ingredients and is made by) 
pressing together the powdered metals and 
heating almost to the melting point. By itse:, 
without the special assembly, an Alnico magnet 
has a normal lifting power of 500 times its own 
weight. A new mounting of brass and iron if 
which the magnetic flux passes throug! man) 
air gaps, instead of the usual two, in bridging 
from pole to pole, is responsible for th« greatly 
increased power. The new assembi). Sa)} 
“ Blast-Furnace and Steel Plant,” is not + com 
mercial development and the largest turned ov 
in the laboratory to date contains bit thred 


cubic centimetres of Alnico. Though smallet 
than a thimble and weighing three-fourths © 
an ounce, this magnet in its mounting ‘1s SUP) 
ported as much as 200 Ibs. in tests. One 4 
cubic centimetre in size supported 67 |bs. ° 
small weights added one at a time. thougi 
not applicable commercially these high -once™ 


trations of magnetism are very interest! 
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Sor High Quality Codie 


The increasing demand for high-strength close-grained 
iron castings calls for improved metal. In comparison with 
the accepted standards of the past, the modern high quality 
casting requires lower total carbon and phosphorus, with a 
closer range in silicon. The Ironfounder can now meet this 
demand at a reasonable cost by the use of Stanton-Dale 
Refined Pig Iron. 


Stanton-Dale is a pig iron of low total carbon, the 
graphitic carbon being uniformly distributed and of fine 
curly-flake formation. The close structure ensures remark- 
ably high strength with good machineability, and Tensiles of 
16 to 20 tons can readily be obtained when a proportion of 
Stanton-Dale Iron is introduced. 


The use of this iron avoids the irregularities in 
structure which are sometimes observed when steel scrap has 
formed part of the charge. 


The correct grade of Stanton-Dale Iron to use depends 
on the type and class of castings to be made. The Stanton 
Technical Service is available to advise on suitable mixtures. 


Total Carbon from 2.6 per cent, upwards, Analysis to 
individual specification as required, 


STANTON-DALE 
REFINED PIG IRON 


The Stanton ironworks Company Limited, Near Nottingham 
The Largest Producers of Foundry Pig Iron (for Sale) in Great Britain 
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lron Foundry Practice and its Effect 


on Mechanical Tests 
By D. LAWRENCE 


The fact that an iron with a good chemical 
analysis may give poor strength results under 
mechanical tests is not appreciated by many in 
charge of the casting of test-bars, and since 
the test of strength is given priority to analysis 
in doubtful cases by most authorities, it is wise 
to give as much care to the casting of bars as 
to the castings they represent. Test-bars are 
cast in order to obtain a sample of metal which 
closely resembles the properties and structure 
of the castings produced, and therefore the bar 
should correspond as near as possible to the 
average sectional thickness of the castings repre- 
sented. 

The British Standards Institution have 
specified the tensile and transverse bar sizes for 
both general grey iron and high-duty iron cast- 
ings, full details of which are given in pamphlet 
No. 321 for 1938 of the above Institution. 

It is possible for a test-bar that is blown and 
in consequence hollow for one-third of its length 
to give a good breaking strength, but this could 
not be taken as a fair representation, apart 
from the fact that such cases show a deflection 
below par. This extreme case emphasises the 
importance of moisture control. 

The case of two bars cast in the same mould 
giving a difference of 10 tons per sq. in. trans- 
verse rupture stress also points to uneven 
moisture content of the moulding sand used. 
Dry-sand moulds are preferable, and should be 
used when castings are produced from that 
medium; however, specifications demand the use 
of green sand moulds for test-bars which 
represent green sand moulded castings. 

The most common cause of faulty test-bars is 
naturally dirt and slag which invariably produce 
a flaw at the point of fracture in the centre of 
the bar. This can largely be overcome by cast- 
ing the bars on end so that impurities contained 
rise to the tops or ends of the bars, so rendering 
them innocuous. Experience shows that a bar 
has then to be very badly flawed indeed not to 
give a good result, provided the mixture is up 
to standard. 

The diameter of the test-bar is also of the 
utmost importance, and a smooth surface skin 
greatly facilitates accuracy of measurement. For 
example, an error so small as ys in. may 
mean the difference of anything from 30 to 100 
Ibs. on the corrected breaking load for a bar 
approximating 0.875 in. diameter. 

A rough skin can be remedied by using a good 
coat of blacking, but there is the more serious 
twisting of the bar section caused through mould- 
ing tackle becoming worn. Whole patterns of 
wood or metal are preferable to split patterns 
for test-bars. Even if the latter are mounted 
on boards they develop twist after a short period 
of regular use. 

Casting temperature is also of primary im- 
portance. When bars are cast separately from 
the castings, viz., in separate moulds, it is a 
mistake to cast them with drops of metal left 
over after pouring the moulds. Metal approach- 
ing the “ dead“ stage shows in the bar fracture 
an excess of super-cooled graphite which has a 
pronounced weakening effect, more particularly 
with high-duty alloys, which quickly lose their 
fluidity below 1,250 deg. C. The bars should 
be cast at the same time and from the same 
ladle as the castings they represent and as hot as 
g00d practice will allow. 

Bars that are cast-on, that is to say, attached 
to the same runner as the casting, should be so 
placed that they receive the metal quickly and 


Be Anentry. for the Short Paper Competition organised b 7 the 
East Midlands Branch of the Institute of British oundrymen. 


fairly early during the pouring, and at a tem- 
perature as high as the particular job will allow 
for good casting, as, generally speaking, the 
higher the temperature the smaller the grain size 
ultimately produced and therefore the greater 
the strength—due also to better combining 
and mixing of the constituent elements. It is 
wise to avoid large heads on top of such test- 
bars, they tend to produce a coarser grain size 
due to slower cooling. 


Effect of Chilling 

The effect of chilling, generally speaking, is 
to increase the transverse breaking strength, 
although the deflection under test in such cases 
is usually below standard. In tensile or stretch- 
ing tests, the results are poor and the elastic 
range is slightly shorter than normal. Chilling 
must not be confused with densening. The in- 
telligent use of denseners in a mould invariably 
gives increased strength since they help to relieve 
internal stress in the casting. However, should 
test-bars be cast in a mould containing den- 
seners care should be taken to see that they 
are so positioned as to receive the flow of metal 
previous to the chilled area, and in extreme 
cases should preferably be cast separately from 
the mould. 

Test-bars that have been rumbled appear to 
give better results, due no doubt to the relief 
of internal strains during the process. It is 
fairly safe to assume that a bar straight from 
the foundry will not over-estimate the strength 
of the castings when rumbled. 








Handling of War Scrap 


By A. SUTCLIFFE. 


It is inevitable that a large quantity of scrap 
cast iron and steel will be returned to industry 
for remelting. In dealing with such war scrap, 
which, as a rule, contains a fair bulk of un- 
broken shells as well as broken material of 
various kinds, considerable care has to be taken. 
There is always a risk of having an unbroken 
shell fully charged—a highly dangerous thing 
to get into a cupola, because, in the event of 
even a 3-in. or 75-mm. shell exploding, in all 
probability the cupola would be wrecked and 
other damage done, while the workmen in the 
vicinity would receive injury. For this reason 
every unbroken shell needs special examination, 
and all those holding anything inside them, or 
which still are plugged at the charging end, must 
be laid on one side, either to be dealt with by 
some fully-competent person, or to be taken 
away by someone connected with the Services. 
A communication to the latter will bring an 
inspector pretty quickly to where explosive war 
material is concerned—at least that has been 
the writer’s experience. 

The safest course, however, is to insist that 
only broken shells be sent by the iron merchant, 
as this places on him the responsibility of deal- 
ing with potentially dangerous goods. The 
writer remembers that some twenty-four years 
ago one foundry was melting brass scrap in a 
cupola, with the object of running the molten 
metal in ingots, and by mischance there was put 
into the cupola a brass casting, jacketed, which 
must have contained water. The result was 
that the cupola was blown to pieces and two 
or three of the men were sent to the infirmary. 

It is not usual for copper, or copper-alloy 
parts, to be sent out from the merchant's yard 
with iron scrap, owing to their value, but at 
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times this does happen. In one case the w: er 
got nearly 3 cwts. of bronze fittings from a ‘ot 
of piping discarded by a chemical works, . 1d 
it is interesting to record that 10s. per ton © as 
allowed off the price of the scrap iron on 
account of its being very dirty! With war scr :p, 
much of the metal is dirty, and it is quite > »s- 
sible for a fair amount of copper or brass tc be 
missed during collection and the quick sori.og 
made by the merchants, for which reason ‘ie 
scrutiny of the metal at the foundry should »5e 
done with the view of taking out all foreign 
metals from the iron. Do not attempt to te/.e 
metal plugs out of unbroken shells; it is cx- 
tremely risky and the work should be left ‘o 
skilled men used to the class of projectile 
volved. This matter must always be kept « 
fully in mind. 

Careful sorting of the metal will be required 
to get different grades, for while most of the 
iron and steel used is good, there are variations 
in both quality and hardness, the smaller type 
of shell being of different quality from a 14- 
pounder. Some of the shells also are made 
from scrap metal, which again causes a differ- 
ence in quality, and this, too, has to be con- 
sidered. A good sorter can usually turn out 
very regular piles of graded metal for most 
purposes. 

For work which has not to be made to any 
particular specification, old scrap from the 
battlefield forms a fairly cheap and handy kind 
of metal, and may form a large part of the iron 
used in many places in the future. Probably 
some kind of flux will be necessary in the fur- 
nace when melting, to secure the better amal- 
gamation of the different irons, but this will 
only be determinable where the scrap is being 
dealt with. 


Handling Cartridges 


Other scrap, such as cartridge shells, rings 
and plugs from the heavier shells, bullets with 
their nickel cases loaded with lead, and similar 
waste, will be collected, and eventually find its 
way into the hands of melters and foundrymen. 
and as these various kinds of scrap are all good 
metal, according to their type, they are usually 
worth buying. Care is necessary to see that 
live cartridges are not present amongst the 
smaller stuff, and as a rule cartridge cases should 
be melted by themselves after careful sorting and 
examination. Detonations sometimes occur 
where cartridges have not exploded, and such 
possibilities emphasise the need for fullest pre- 
cautions, although they are not always dan- 
gerous. 

In sorting the scrap, brass, gunmetal, copper, 
nickel and lead will be found, and as each 1s 
of good quality the metals usually can be used 
right away, but generally it is desirable that 
they should first be run into ingots to maintain 
a constant composition. Of course, the bullets 
will be heated to separate the lead from the 
nickel, the molten lead being at once run into 
ingots, while the nickel cases, after being well 
jogged about to shake out the molten lead, will 
have to be melted down in crucibles. In this 
sort of work large crucibles of at least 4 cwts. 
capacity should be used, and for this purpose 
tilting furnaces will be found very convenient. 

Most of the soft scrap metals require the use 
of some deoxidant flux when melting for making 
into ingots, but after being once cleaned they 
should create no further difficulty in regard to 
occluded oxides and dirt, the actual casting work 
being practically the same as with new metal 








THE NEGOTIATIONS to prepare for the admission 
of women into branches of the engineering indus- 
try in which they have not been employed since 
the last war were continued when representatives 
of the Engineering and Allied Employers’ National 
Federation met representatives of the Amalgamated 
Engineering Union. Definite proposals were sub- 


mitted by the employers, and the A.E.U. repre- 
sentatives took them away for consideration by the 
Council of the union. 
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** PIGS IS PIGS ” 


In concluding a series of advertisements which have brought us many 


friends (and by “ friends’ I do not only mean those who can order 
special pig irons from us) I am dispensing with the fictitious “Advertising 
Agents” because I feel it necessary on this occasion to dispense with 


their deplorable facetiousness. 


There are, unfortunately, Founders who say “ What’s in a Name,” and 
who, surprisingly enough, manage to produce excellent castings with- 
out the assistance of our special pig irons. But there are a great 
majority who know that the name of Warners is a guarantee of 
dependability, of accuracy of analysis and of soundness of casting and 
that the high-duty irons required to-day are more easily produced by 


the use of Warner pig irons. To such Foundry men “Pigs is Pigs”— 


BUT 


Warp 4t23¢5 Is GY) 40424t2zeS 


DAVID SILLARS, 
(MANAGING DIRECTOR). 





May we have your enquiries ? 





WARNER AND CO., LTD., CARGO FLEET, MIDDLESBROUGH 
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The Week’s News in Brief 


Trade Talk 


GLENFIELD & KENNEDY, LIMITED, Kilmarnock, 
are extending their employees’ dining and recreation 
rooms. 


THE Councit of the Institution of Mechanical 
Engineers have accepted a gift of shares from Mr. 
W. P. F. Fanghanel for the foundation of a fund 
from which awards will be made periodically in 
connection with engineering applied to agriculture. 


CRAFTSMEN in the Scottish iron and steel trades 
are to receive an advance in wages of 5s. a week 
from Sunday, February 18, according to an 
award issued by the Industrial Court. All crafts- 
men covered by the terms of reference employed 
on the three-shift system are to receive an addi- 
tional advance of 2s. a week. 


THE RESEARCH DEPARTMENT of the Northern Alu- 
minium Company, Limited, has now been amal- 
gamated with the company’s sales engineering and 
development department. The new department will 
be known as the Research and Development De- 
partment, and will be stationed at Banbury. Mr. 
Gordon H. Field will be Research and Develop- 
ment Manager, and Mr. F. R. C. Smith assistant 
manager. In addition to undertaking research and 
development work in connection with the com- 
pany’s products, the department will be available 
to give advice in respect of customers’ problems. 


A TOTAL of 71 export groups has now been formed 
in connection with the Government’s plans for 
increasing Britain's overseas trade. Groups formed 
last week, with the addresses of the secretaries, 
are:—Engineers’ Tools Export Group, Norris 
Deakin Building, Sheffield; Heavy Chemical Export 
Group, LC.I. House, Millbank, London, S.W.1; 
Locomotive Industry Export Group, 82, Victoria 
Street, S.W.1; Silo Machinery Export Group, c/o 
Henry Simon, Limited, Cheadle Heath, Stockport; 
Metallic Bedstead Export Group, 8, Waterloo 
Street, Birmingham, 2; Railway Brakes and Signal- 
ling Export Group, 82, York Way, King’s Cross, 
N.1; Ships’ Bronze Propellers, Caxton House, 
Tothill Street, S.W.1. 








Personal 


Mr. FREDERICK PICKWORTH, secretary and a 
director of the English Steel Corporation, Limited, 
Vickers Works, Sheffield, has been appointed a 
director of Vickers-Armstrongs, Limited. 

Mr. Rosert Kerr, who died at Croftfoot, Glen- 
garnock, last Thursday, was a partner in the firm 
of Robert Kerr & Sons, engineers and ironfounders, 
of Glengarnock. He was 62 years of age. 


Mr. CHARLES McDermip, at an informal re- 
ception of members, associates and _ students 
of the Institution of Mining and Metal- 
lurgy at Salisbury House, last Thursday, was 
presented with a _ portrait of himself as a 
token of appreciation of his services as 
Secretary from 1900 to 1939. A_ replica 


of the portrait is being placed in the members’ 
room. 

Mr. F. W. Wuitexouse, who for the past nine 
years has been foundry manager with Newton, 
Chambers & Company, Limited, of Thorncliffe Iron- 
works, Sheffield, has been appointed manager of 
the foundry and patternshops of James Howden 
& Company, Limited, Sheffield. He will take up 
his new duties on June 1 next. Mr. Whitehouse 
is a Past-President of the Sheffield Branch of the 
Institute of British Foundrymen, and a lecturer in 
foundry practice at Sheffield University. 


Wills 


DRYSDALE, SAMUEL, of Barrhead, metal 
merchant Bok ve me : 

MorGan, Sik GILBERT T., late director 
of Chemical Research under the 
Department of Scientific and In- 
dustrial Research Me Ey 

BripGes, FREDERIC WILLIAM, of F. W. 
Bridges, Limited, organisers of the 
Foundry Trades Exhibition and 
other exhibitions, and trade-journal 
publishers eee ce ae 


£11,596 


£29,285 


£58,511 


Obituary 


Mr. JoHN HENRY PRESTON, director of Preston 
& Thomas, Limited, engineers and ironfounders, 
of Cardiff, London, and Bristol, died recently. 

Mr. RoBERT WALLACE BEATH, managing director 
of Low & Duff. Limited, engineers and iron- 
founders, Albert Works, Monifieth, has died. 

Mr. RoBert Gray, who retired four years ago 
from the position of general works manager of the 
Redcar Works of Dorman, Long & Company, 
Limited, has died in a nursing home, aged 71. 

Mr. Harry BircH LEEK, a director of Charles 
Leek & Sons, Limited, engineers, Britannia Iron- 
works, Leek, North Staffs, died recently, aged 51. 
The firm was founded by his father, the late Mr. 
Chas. Leek, about 40 years ago. 

Mr. JOHN W. REANEY died on May 3 at his home 
in Sheffield, aged 57. Mr. Reaney was commercial 
manager of the engineering section of Edgar Allen 
& Company, Limited, Tinsley, Sheffield, until he 
retired a few months ago owing to illness. 

Mr. FRED PLATT RoBERTS, formerly a director of 
the firm of R. R. Roberts, Limited, engineers and 
ironfounders, of Bury, Lancs, died at Bradford on 
May 6, aged 75. He was the son of the late Mr. 
R. R. Roberts, who founded the firm, which was 
liquidated in 1929 when the works were taken over 
by the Woolfold Engineering Company. 

Mr. E. C. H. Morris, who was connected with 
Guest, Keen & Nettlefolds, Limited, of Birming- 
ham, for many years, has died at the age of 74. He 
joined the company, which was then known as 
Nettlefolds, Limited, in 1883 as a clerk and, fol- 
lowing experience in various departments, he was 
appointed sales manager in 1920. Mr. Morris held 
this position until he retired in 1935. 

THE DEATH has occurred of Mr. Aurelio Aurelj 
at Cogoleto (Genoa). He had taken part in many 
International Foundry Congresses and was well 
known to a number of British foundrymen who had 
attended those functions. For some years he was 
one of the Italian representatives on the Inter- 
national Committee of Foundry Technical Associa- 
tions, and he took a prominent part in the com- 
pilation of the “International Dictionary of 
Foundry Terms.” 

Mr. FRED SmitH, of Gomersal, Leeds, died sud- 
denly on May 3, aged 60. He was a well-known 
figure in the wire section of the steel trade, and 
was joint managing director of British Ropes, 
Limited. Until his illness a short time ago Mr. 
Smith was Controller of Wire under the Ministry 
of Supply at Steel House. During the last war he 
performed similar service for the Admiralty as 
Assistant Director of Materials and Supply. Mr. 
Smith’s other industrial interests included the chair- 
manship of J. Blakeborough & Sons, Limited, and 
directorships of the Darlington Fencing Company, 
Limited, the Templeborough Rolling Mills, Limited, 
and William Cooke & Company, Limited. 

Mr. HERBERT JOHN Warp died recently, at the 
age of 70. He was a keen supporter and member 
of the Council of the British Engineers’ Association 
from its inception, and was its President from 1925 
to 1928. Having served in the shipyard and engine 
works of Harland & Wolff, Limited, Belfast, with 
whom he had a family connection, he passed on 
to Cambridge, where he took a degree in engineer- 
ing, and afterwards served with Elder Dempster & 
Company, in Liverpool. In 1901 he accepted a 
directorship of the old-established firm of J. & E. 
Hall, Limited, of Dariford, and it was in the ser- 
vice of this firm that he spent his life work. He 
was chairman in 1921 and remained so until he 
retired owing to ill-health in 1937. 








Heat-Treatment Control 


Frank J. Oliver, associate editor of ‘“ The Iron 
Age,” writing in a recent issue of that journal on 
“What's New in Heat-Treating and Process Con- 
trol Apparatus,” states that a simplified design of 
air-operated potentiometer recording controller has 
been introduced, and a radiation-type vacuum 
thermocouple has been developed for use in pro- 
cessing materials at high temperatures in protective 
atmosphere furnaces. Other apparatus recently 
placed on the market includes an oxygen analyser, 
a dilatometer, flow meter for measuring fluids 
under high pressure, high vacuum gauge, and a 
gas-fired air heater for low-temperature furnaces. 
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Reports and Dividends 


J. Samuel White & Company, Limited—Inte m 
dividend of 4 per cent. 

International Nickel Company of Can: 
Limited—Dividend of 50 cents per share on 
common stock. 

Babcock & Wilcox, Limited—Net profit for 1:29. 
£756,663; brought in, £107,102; taxation, £275. \0: 
final dividend of 6 per cent. and a bonus of 1 ver 
cent. on the ordinary shares, making 11 per ce: -:: 
carried forward, £100,850. 

Alley & Maclellan, Limited—Profit on trad.ng 
for 1939, £50,752; brought in, £8,017; depreciati.n, 
£5,744; preference dividend, £5,500; to genc:al 
reserve, £5,000; to tax reserve, £20,000; ordinary 
dividend of 15 per cent.; carried forward, £6,62° 

Stewarts and Lloyds, Limited—Net profit ‘or 
1939, £1,213,740; brought in, £179,544; dividend on 
the deferred stock of 124 per cent., with the app-o- 
priate amount on the liaison deferred shares: re- 
served for contingencies, £500,000; carried forwaid, 
£181,809. 

Harland & Wolff, Limited—Profit for 1939, after 
making provision for E.P.T. and contingencies, 
£812,247; dividends and interest on investments and 
refund of income tax, £16,686; interest to trustces 
of staff pension fund and income tax paid, £35,367; 
depreciation, £400,000; brought in, £45,227: to re- 
serve, £100,000; dividend of 6 per cent. on the “A” 
ordinary shares, £195,000; dividend of 4 per cent. 
on the “B” ordinary stock, £44,902: carried 
forward, £96,891. 
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Contracts Open 


Cairo, June 5—Tools, pipes, steel, iron and other 
metals, for the Prisons Administration. (D.O.T. 
reference: T. 18,559/40.) 

Teheran—Pipes and accessories, for the Iranian 
Government. The Commercial Attaché, 10-13, 
Dominion Street, London, E.C.2. 

Blackpool, May 21—One portable petrol-engine- 
driven air-compressor, for the Gas Department. 
The Gas Engineer and Manager, Princess Street. 
Blackpool. 

Devonport, May 23—Installation of two gas 
chlorinators and the construction and maintenance 
of about 1,200 yds. of 4-in. spun-iron water mains, 
for the Torpoint Urban District Council. Messrs. 
Lemon & Blizard, consulting engineers, 24, Lockyer 
Street, Plymouth. (Fee £3 3s., returnable.) 








New Companies 


(From the Register 
Limited, Company Registration Agents, 
Chrncery Lane, London, W.C.2.) 

George Sorby, Limited—Capital £1,000. _ Iron- 
founders, etc. Director: J. A. Robinson, 75, Mus- 
koka Drive, Sheffield, 11. 

Collyhurst Foundry, Limited, Victoria Foundry, 
Bilberry Street,  Manchester—Capital £5,000. 
Directors: J. Collier and R. G. Davies. ; 

Fisco, Limited—Capital £4,000. Mechanical en- 
gineers, ironfounders, etc. Directors: H. Bunzl, 
14, Arthur Road, London, S.W.19; L. Fisher, J. E. 
Revell and D. I. Lebovitsh. : 

Engines & Machine Tools, Limited—Capital 
£3,000. Manufacturers and repairers of forgings. 
castings, engines, machine tools, etc. Subscriber: 
J. Andrews, 118, Ashton Road, Newton-le-Willows, 
Lancs. 


compiled by Jordan & Sons, 
116 to 118, 








Forthcoming Events 


MAY 17. : 
Institution of Mechanical Engineers :—Exhibition of 
industrial cinematograph films, at the Instiiution. 
Storey’s Gate, London, 8.W.1, at 6.30 p.m. 


Institute of British Foundrymen 


JUNE 7 & 8. 
Annual Conference :—At Cheltenham. 
mittee meetings in evening of J : 
general meeting and technical sessions in! 
of June 8, and dinner and dancing in evenin 
Institute of Vitreous Enamellers 
MAY 27. 

Midland Section :—Joint meeting with Society « ; 
Technology. ‘Glass Technology as Applied fo t* 
Paper by m2 s 

irn 


Council and com- 
June 7. \nnual 
ning 


Study of Vitreous Enamels,” 
at Chamber of Commerce, 
at 7.30 p.m. 


New Street, ghan 
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A Stein & Atkinson Rotar Furnace reproduced by 


the courtesy of Messrs. Peglers Limited, Doncaster. , 
€ = 
; : : 
This folder — obtainable 


on request — gives full 


particulars of Rotaline 
and its uses. The 
services of our Technical 
Department are freely at 
your disposal for any 
further information § or 
assistance required. 
the monolithic silica uefradory 


ROTALINE has a base of high quality country substantiate the outstanding 
calcined silica rock and it is bonded quality of this material. Rotaline is 
with other suitable refractory materials. supplied in a suitable condition for 
The satisfactory results obtained in ramming and no mixing or treatment 
numerous furnaces throughout the is necessary before use. 


To obtain more healk- use ROTALINE 
a product of 


GENERAL REFRACTORIES LIMITED 


Genefax House, Sheffield, 10 
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Raw Material Markets 


The Proclamation calling for the Whitsun bank 
holiday to be forfeited owing to the dramatic 
change in the international situation was faithfully 
observed by the iron and steel and allied indus- 
tries. Had events not demanded that industry 
should continue to operate at full capacity, it had 
been planned that only a very short vacation would 
be taken, so as to interfere as little as possible with 
production. Iron and steel outputs have attained 
very gratifying proportions since the commencement 
of hostilities, and further expansion is reported 
from many quarters. 


Pig-lron 


MIDDLESBROUGH—Consumers who formerly 
relied on the output of Cleveland foundry iron to 
satisfy their needs continue to draw their require- 
ments from the Midlands; most users in this cate- 
gory are not working to capacity, and the Midlands 
producers are able to deliver supplies at a satisfac- 
tory rate. Cleveland blast furnaces are now largely 
engaged on the production of hematite and basic 
irons to meet the needs of the steel plants, which 
are calling for increasing tonnages of these descrip- 
tions. Makers of hematite are pressed to deal with 
the ever-expanding demand, especially from the 
steelworks, which, in view of the constantly rising 
output, are using substantial quantities of hema- 
tite. There is also a regular and heavy demand 
from users in Sheffield and other areas which has 
to be met from the Cleveland district. Hematite 
makers are fully committed over the first half of 
the year, and there is unlikely to be any relaxa- 
iion in the pressure over the remainder of the year. 


LANCASHIRE—Pig-iron users in most instances 
are very briskly employed; this applies particularly 
to concerns other than light-castings makers and 
some jobbing foundries, both sections finding it 
still difficult to keep their plant on full-time pro- 
duction. There has been a steady improvement 
recently in the position among these concerns, but 
the losses in their trade due to the war outnumber 
by a very large margin the gains in the way of 
Government contracts. Nevertheless, it is expected 
that official orders will come their way in increas- 
ing volume as hostilities gather momentum. The 
speciality engineers are almost solely engaged on 
work of an official character, there appearing to 
be no limit to the volume of Government require- 
ments from works of this nature. In hematite, 
there is quite a brisk call for West Coast descrip- 
tions, while a steady demand is reported for other 
brands. 

MIDLANDS—Owing to the trend of events in 
the political sphere, producers in this area con- 
sidered the cancellation of Whit Monday as a bank 
holiday a wise move, and were only too willing to 
co-operate in this respect. In any case, only a 
short recess had been arranged, on account of the 
state of order-books, which, in most instances, are 
full for some months to come. Especially is this 
so in respect of makers of low-phosphorus iron and 
hematite, these descriptions being in very strong 
demand. There has lately been a material im- 
provement in deliveries from producers, and a 
steady expansion in the tonnage available for dis- 
tribution is anticipated. Some difficulty has beep 
experienced in the past in acquiring the required 
quality of iron, but this has been largely overcome 
as a result of an expansion of output. The light 
engineers, which, in the main, use high-phosphorus 
iron, are quietly employed on the whole, and, de- 
spite small stocks and outputs, their needs are 
being met without delay. It is hoped that there 
will be additional Government work for these con- 
cerns secon, but, with the building industry slack 
and exports difficult to arrange, the present situa- 
tion shows scope for considerable improvement. 

SCOTLAND — Industrial conditions in the Fal- 
kirk district, where are situated the majority of the 
light-castings makers, are not yet as satisfactory 
as could be desired, but orders are coming to hand 
rather more freely and high hopes are placed on 
the recent negotiations with the Ministry of Supply. 
Consumption of iron is at rather a low ebb—quite 
the reverse of prevailing conditions in other de- 
partments of the engineering industry. Makers of 
heavy castings have as much work on hand as 
they can accept, and the demand for iron is ex- 
tremely strong. lIronmakers are unable to nego- 


tiate for future needs, but, on the whole, -week-to- 
week demands are being met. 


Coke 


Foundi:y-coke ovens have not yet been advised 
of any change in the current quotation by the 
Control authorities, as had been expected follow- 
ing further increases in production costs. Thus, 
the price, per ton, of Durham best foundry coke, 
delivered in truckloads at Birmingham and Black 
Country stations, remains at 53s. The demand is 
fully sustained; .deliveries are being made satisfac- 
torily and consumers, generally, have reserves on 
which they will be able to draw at any time sup- 
plies are delayed. 


——_<= 


Steel 


Costs of steel production have risen appreciably 
of late, but it is understood that the maximum 
selling prices, as fixed by the Control, will not be 
increased for the time being. The latest burden 
placed on the shoulders of the producers is the 
higher scale of railway charges—a_ considerable 
item for steelmakers. Consumers will be well 
advised to acquaint themselves thoroughly with 
the distribution scheme which comes into full opera- 
tion at the end of the current month. It is obvious 
that as yet there is still some misunderstanding of 
the Government’s arrangements to allocate supplies 
and it may mean that users failing to conform to 
the new regulations will be unable to obtain their 
requirements. A close study of the scheme reveals 
that the plan should be of the highest value in 
the prevailing emergency; while firms working on 
contracts for-Government departments will receive 
priority attention, other users, too, stand a good 
chance of acquiring a reasonable tonnage so long 
as they have a satisfactory explanation to offer 
when making application. Producing works con- 
tinue to operate at a high rate of capacity; output 
figures are not now published, as this would ob- 
viously be not in the national interest, but when 
the time comes, wartime production returns of the 
British steel industry will certainly surprise a good 
many people. Record levels were announced when 
the last available statistics were issued, but it is 
certain that since that time substantial expansions 
have been recorded at many works. 


Scrap 

Some idea of the success of the various cam- 
paigns designed to stimulate the movement of 
scrap iron and steel was given by Mr. Leslie 
Burgin in the House of Commons last week. In 
reply to a question the Minister said that the col- 
lection of scrap was being organised through the 
salvage schemes of the local authorities and by 
special campaigns conducted by the Iron and Steel 
Control. The progress of the local authorities’ 
schemes was shown by their monthly returns. Mr. 
Burgin went on to give the following details: The 
collection of ferrous scrap rose from 4,800 tons 
in January to 8.900 tons in March, while non- 
ferrous scrap collected in January was 532 tons, 
compared with 709 tons in March. With additional 
schemes recently launched, the amounts collected 
will again be increased substantially. Referring 
to the campaign of the Iron and Steel Control, 
Mr. Burgin said that an appeal to factories and 
mills, stimulated by personal visits, had produced 
nearly 100,000 tons of scrap iron and steel, apart 
from the quantity sold in the ordinary course. Mr. 
Burgin then gave details of the plans made for the 
collection of scrap from rural districts, which are 
expected to produce large tonnages. 

Details of the new Order of the Ministry of 
Supply involving higher prices for certain descrip- 
tions of scrap were published in our last issue: 
most of the prices of chief interest to readers will 
be found on the price-list page of this issue. 


Metals 
Owing to the cancellation of the Whitsun holi- 


day, the London Metal Exchange was open for 
business on Monday. The official tin quotation 
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reacted violently to the news of the German : saul; 
on the Low Countries on Friday, the cash price 
moving up from £255 7s. 6d. to £263 7s. 6d.. svhile 
the forward quotation closed £8 5s. high:. on 
the day. The war news led to a consid. rable 
volume of excited buying, much of it being * . ear” 
covering. The turnover on Friday amouni-d to 
450 tons. The importance of the Dutch ir:erest 
in the production of tin naturally created uch 
conjecture on the Exchange and, indeed, th: \ugh- 
out the world. One of the main theatres of th. war 
in Holland has been in the Arnhem region, wh: ;e js 
situated the large tin-smelting concern. There has. 
however, been little or no activity at the smeltc, for 
some time past and stocks of tin and tin ore are 
very low compared with normal times. The _ josi- 
tion of the Dutch East Indies is also arousing 
considerable interest, but it would appear that 
efforts to maintain the status quo will be successful 
The Belgian metallurgical industries are chiefly iron 
and steel establishments and most of the country’s 
requirements of copper, tin, zinc and lead have to 
be imported. The resources of the Belgian Congo 
are likely to be of considerable value to the 
Allies. 

Metal Exchange prices for tin this week have 
been as follow: — 

Cash—Thursday, £255 to £255 10s.; Friday, £263 
to £263 15s.; Monday, £269 10s. to £270; Tuesday, 
£265 5s. to £265 10s.; Wednesday, £251 Ss. io 
£251 10s. 

Three Months—Thursday, £253 to £253 5s.: Fri- 

day, £261 5s. to £261 10s.; Monday, £267 10s. io 
£268; Tuesday, £262 15s. to £263: Wednesday. 
£258 5s. to £258 15s. : 
_ The Board of Trade announced on Friday that 
it had, as a temporary measure, issued an open 
general licence authorising the importation without 
further licensing of goods from Belgium and 
Holland. The new Order covers goods which had 
already been consigned. 
_ The invasion of the Netherlands unquestionably 
indicates that the war has entered a vital stage 
and the industrial effort at home will be even more 
vigorous than before. Thus, the consumption of 
non-ferrous metals is likely to become yet more 
substantial. The Ministry of Supply, which controls 
the allocation of metals, has, in the past, allowed 
supplies to go into ordinary domestic channels when 
the applicants were able to prove that their need 
was urgent and that the metal would be put to 
good purpose, and no doubt this policy will be 
continued by Mr. Herbert Morrison, the new 
Minister, but, in view of the changed international 
outlook, even more careful distribution will have 
to be adopted. The adequate supplies which have 
come through so far are largely due to the efforts 
of the Empire producers, whose generosity and 
keen desire to help in this respect are fully appre- 
ciated at home. 

Trading in non-ferrous scrap at the present time 
is difficult and many sellers have large tonnages 
on hand for which the demand is strictly limited. 








Catalogues Received 


Salt-Solution Ejector. The rapid development 
of the heat-treatment of light-alloy castings has 
created an increased demand for salt-bath fur- 
naces. The successful operation of this type of 
plant demands frequent changes of the salt bath. 
The Incandescent Heat Company, Limited, of 
Cornwall Road, Smethwick, Birmingham, have 
perfected a simple push-button-controlled ejector 
apparatus which has reduced emptying time from 
days to minutes. For instance, it is claimed that 
a 15-tcn capacity salt bath was completely 
emptied in twenty minutes. Details of the ap- 
paratus are set out in an illustrated leaflet avail- 
able to readers on writing direct to Smethwick. 

Man-Cooling Fans. A leaflet and two blue- 
prints received from Keith Blackman, Limited. 
of Mill Mead Road, London, N.17, have been 
used to detail information about a new line ol 
man-cooling fans. There is a marked tendency 
for the increased use of such apparatus at work- 
ing places by furnace doors and the like. The 
larger units, which have a universal swivelling 
head for directional control, maintain, as does 
the complete range, an air velocity from 2.000 
down to 100 ft. per min. The fan blades range 
from 12 to 42 in. dia. 
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